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THE INTERNATIONAL EXHIBITION OF 1876, | The blowing piston being turned to “eo cylinder, yet not 
coming into contact with it, uires no lubricating. 

The cylinder is jacketed by carrying the 

WE illustrate a high-speed blowing engine, constructed at | steam chest around it. The packing of the steam piston fits 
the Weimer Machine Works, Lebanon, Pa., and exhibited at | into an annular space formed by the cylinder and a ring on 
Philadelphia. The engine is of somewhat novel design, and | the piston, the springs being placed behind this ring and 
embodies several new features, acting on the packing rings through projecting pins. This 
The stroke of the engine is 2 feet, and the diameter of | arrangement prevents the rings being forced into the springs. 
cylinders 20 in. and 50 in. respectively, and 100 revolutions | Large bearings have been given the main shaft ; they are 7 
per minute are easily attained with a discharge of 5000 cubic | in. in diameter, with a length of 18 in.; the brass is cast in the 


form of a cylinder, bored and turned and cut in two longitudi- 
nally, one half being used at each end of the shaft, in bearings 
bored out to receive it. 

The connecting-rod bearings are also very large, and are 
provided with tallow chambers of large dimensions cast to the 
lower half of the brass. 

The floor room occupied by the engine does not exceed 
8 ft.xJ0 ft., and height over all is 12 ft, The wheels are 
well balanced, and the engine is remarkably steady when run- 


ning at high speed.— Hngineering. 


m 
Fig..1 


THE INTERNATIONAL EXHIBITION OF 1876—BLOWING ENGINE.—WEIMER MACHINE WORKS EXHIBIT 


feet of air at a pressure of 10 ibs. The blowing cylinder is cenit 
but 2 in. longer than the stroke of the piston, which is made Ene.3 if 
with six radial arms, of the same width as the piston face, oe 
and has a closed web centre 4 in. thick, and leaving six com- 
partments in each side, 6} in. deep. A central groove is 
turned in the face of the piston, into which segments of 
hard wood, boiled in tallow, are inserted grain on end, and 
kept in contact with the face of the cylinder by spiral 
springs. The long bearing surface of the piston (14 in.) is 
mainly depended on to prevent leakage, and small grooves 
similar to those used on solid water and steam pistons are 
turned in its face for the same purpose. At each end of the 
stroke the piston passes the cylinder six inches and plunges 
into recesses formed in the cylinder head. These recesses 
are made by the six receiving valve chests secured to the arms 
of the cylinder head and passing inward towards the cylinder. 
The arms of the piston falling into the recesses formed by the 
valve chests, expel the air from the cylinder and reduce the 
clearance space. 

The valve chests are gridironed on all sides with ports only 
& in. wide. A similar gridiron guard surrounds the valve 
chest, the ports of which do not, however, coincide with those 
of the chest ; the space between the chest and the guard is § 
in., and a leather gridiron valve, the ports of which correspond 
with the guard, plays in this space, having a motion of }’, in. 
maximum. The guards being on the piston side and the 
valves coinciding with the guard, a free passage of air is ad- 
mitted into the cylinder on one stroke ; the return stroke, how- 
ever, forces the valve to the seat, which not coinciding closes 
the exit. The discharge valves are similarly constructed and 
enclosed.in an annular space in the cylinder head, the air 
passing into this space. 


The piston rod of the blowing cylinder projects beyond the 
piston and runs in a bushing in the upper blowing head. 


ROOTS’ FORCE-BLAST BLOWERS AT THE 
CENTENNIAL. 


A BLOWING MACHTNE which unites durability of construction 
with effectiveness of work, constructed upon a rotary principle, 
giving a positive or force blast, and capable of beings old at a 
moderate price, is always a desideratum in certain important 
branches of the manufacturing trade. 

In a force-blast blower there are two great benefits : economy 
of power, and certainty of result. The blowers exhibited by 
the Messrs. P. H. & F. M. Roots, of Connersville, Indiana, 
seem to come up to these requirements. 

In reference to economy of power, they, operating by a regu- 
lar displacement of air, which is forced forward in constant 
quantity at each revolution, use all the power applied either 
in driving the machine or forcing the air forward. Friction 
isslight. The internal parts do not come in contact during run- 
ning, simply approaching each other as close as possible with- 
out an actual contact; this renders the blower practically 
air-tight. The power applied is absorbed but slightly in 
running, and is therefore almost entirely applied to the work 
of forcing the air forward. 

Results are as far as possible certain with these blowers. 
It is easy to see that to melt the largest amount of iron, in a 
cupola, in the shortest time, with the minimum amount of 
fuel, the maintenanee of a certain degree of heat is necessary, 
as, if the temperature were not sufficiently elevated, a ton of’ 
fuel might be consumed without melting a single pound of 
iron. In securing the best possible results, the proportional 
amounts of iron to be melted, fuel used, and of air supplied 
in a given time, should be fixed and unvarying. As these 
blowers measure and force forward a definite quantity of air 
at each revolution, constancy of melting conditions are se- 


cured. A force-blast operates to keep tuyeres open and 
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Fre. 5.—ROTARY HAND BLOWER APPLIED 
TO BLACKSMITH-SHOP. 


Fras. 6 AND 7.-ROTARY HAND BLOWERS OPERATED BY HAND-LEVER AND CRANK-WHEEL. 


Fic. 4.—GAS EXHAUSTER AND ENGINE COMBINED, 
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free from obstructions ; should they, however, occur, they 


Another curious experiment with the ball consists in plac- | when it leaves the ball and continues on in nearly its original 


themselves increase the pressure, and the same amount of | ing it in a nozzle formed as shown in Fig. 4, which is con-| course. The currents induced by the jet, on the nozzle side 


air conti 


nues to pass through the diminished openings, and | caved or countersunk, so as to cover about one fourth of the | of the ball, follow the ball in the direction of its rotation, but 


it is necessary that this should be the case, or the machine | circumference of the ball. When |the ball is placed in this | the currents induced beyond the ball follow it until they join 


must stop. 


leup or nozzle, it is impossible to blow it out; and if it is'the jet. At the juncture of the jet and this current the 


Figs. 9, 10, 11, AND 12.—PORTABLE FORGE WITH TREADLE ATTACHMENT ADAPTED TO DIFFERENT CLASSES OF WORK. 


To illustrate the necessity of having always the proper 
amount of air supplied, it need not only be stated that with 
perfect combustion, produced by the above conditions, carbonic- 
acid gas is produced, If the combustion be imperfect, car- 
bonic oxide is produced. The amount of heat evolved is, under 
these two different conditions, as 15 to 44—certainly in the 
jatter case a vast loss. However, it must be borne in mind 
that too much blast is also injurious; when perfect combus- 
tion is obtained additional blast is detrimental, as the air 
will absorb the heat already generated without entering 
into combustion itself, and therefore more fuel is used to 
melt less iron, 

In the Pump Annexe, Machinery Hall, at the Centennial, the 
Messrs. Roots exhibited in full blast several of their inventions. 
Figs. | and 2 give a perspective view and section of their Foun- 


dry Blower. By examining the sectional drawing, it will be seen 
that as stated above a constant displacement of air takes place 


at each revolution, whether running fast or slow. The air is| 


confined and carried forward bodily until it is discharged. 
The air cannot escape backwards, as a perfect contact is al- 
ways kept up between the pistons or revolvers, This pattern | 
is adapted for the ventilation of buildings, for the drying of | 


lumber, the removal of dust from grinding rooms, for comme 


the air in meat-packing establishments, in the drying of wool, | 
as the air agent in pneumatic dispatch tubes, in the ventila-| 
tion of mines, in foundries, rolling mills, blast furnaces, 
smithies, glass works, smelting works, etc., etc. Fig. 3 gives 
asection of the patent gas exhauster exhibited. [tis claimed 
to be the simplest in mechanical construction of any exhauster 
in use, all parts of the machine requiring attention being ex- 
ternal. All the friction and wear are confined to the journals 
and gearing. ‘These exhausters are used by several prominent 
gas companies here and elsewhere. They also exhibited a gas 
exhauster and engine combined on the same bed-plate,as shown 
in drawing, Fig. 4. This is a compact and solid disposition, 
dispensing with all intermediate gearing, and giving great| 
rigidity to the combined machine. Economy of power is also 
secured. As in many small gas works there is no motive 
power, this arrangement exactly meets the want in such cases. 
Fig. 5 shows the application of one of their rotary hand 
blowers to the requirements of a blacksmith shop. Figs, 6 
and 7 show similar hand blowers, the first being operated by 
a hand lever; the second, as seen, by a crank wheel, belting 
down toa small pulley on the blower. The first disposition 
is preferred by many, as it dispenses with the belt and standard 
supporting the pulley, Hand blowers can also be used for 
pneumatic tubes, ventilation, fruit cooling, etc, 

The Messrs. Roots also exhibited an improved blacksmith 
tayere, shown in Fig 8. It is claimed never to choke, to be 
easy of setting, to be adaptable to any forge, and to be in- 
expensive. 

Figs. 9, 10, 11, and 12 show their portable forge with treadle 
attachment, adapted to many uses. The disposition is eco- 
nomical, and they are adapted to heavy as well as light work. 


THE BALL PUZZLE. 


placed in the nozzle when in a vertical position, the nozzle | vacuum is formed, into which the ball is drawn. The ball is 
and ball may be inverted together, the ball maintaining its | carried outward and upward by, the jet until the force of 
position in relation to the cup or nozzle; or the ball may be | gravitation is exactly counterbalanced by the vacuum formed. 
placed in the cup while it is in an inverted position, and held | The principal axis of rotation is in a horizontal line, which is 
lightly with the finger until the blast issues, when the finger | at right angles to the jet. 

may be removed and the ball will be sustained. 


A piece of apparatus (see Figs. 5, 6 and 7), for performing The compound motion, consisting of the rotation of the ball 
another interesting experiment, which may be new to many, | °" its principal axis and the variable and slower rotation in 
consists of a nozzle fitted to the end of the rubber tube, having | other directions, is due to the change of direction of the jet 
an aperture of 3%; inch diameter, surrounded by a disk or cir- °F induced currents, caused by the motion of the surrounding 
cular flat surface, having a diameter of about one inch. A | 2tmosphere. 
card placed upon this surface, and prevented from lateral | If the ball be placed in the centre of the jet, it is carried 
sliding by means of a common pin inserted in the card, and | outward from the nozzle and returns toward it erty curved 
line, oscillating between a position at the lower side of the 


projecting into and fitting loosely the aperture of the nozzle, | the f h 
cannot be blown off ; and this is true even when the nozzle is | oo * ne nossie and the centre of the jet remote from the 
e. 


inverted, the card being held against the nozzle by the finger 


until the blast issues. Anomalous as it may appear, not only 
the card, but also a considerable additional weight, may be | 
supported by blowing down upon the card in the manner | 
described. The writer, with a postal card having a pin | 


When the ball is placed in the centre of the jet, as far from 
the nozzle as it can be sustained, it remains nearly stationary ; 
this may be readily accounted for after reviewing the experi- 
ment of the ball in the cup-shaped nozzle. Here the air, is- 
suing in a thin sheet on all sides of the ball, forms a vacuum 


Tne interesting experiment of the ball suspended in an air | 
jet, exhibitedby the Westinghouse Brake Co. at the Centennial 
Exuibition, and deseribed in No. 37 of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT, may be repeated on a reduced scale by any 
one with very little trouble. 

Figure 1 represents the experiment in progress. The com- 
pressed air is furnished by the lungs, and the apparatus for | 
the experiment consists of a rubber tube, having at one end | 
& mouth-piece, and at the other a nozzle, with an aperture of | 
ty inch, and a ball of light wood or cork of } inch diameter. 
A wire loop may be attached to the nozzle for convenience in 
starting the experiment. (See Fig. 2.) 

The nozzle is held in a vertical position, and the ball is 
placed in the air jet, where it is suspended, and performs all 
of the wonderful gyrations exhibited by the larger apparatus. 

While the ball is suspended and in motion, the nozzle may 

be inclined at an angle of about sixty degrees, the ball fol- 
lowing the jet of air. 
_ When the ball is placed some distance from the nozzle, it 
i3 supported without rotating; when placed a little nearer, it 
rotates and reciprocates along the jet, and if placed quite near 
the nozzle it rotates rapidly, and hums like a top. 

Che balls should be painted with intersecting stripes of 
contrasting colors, as shown in Fig. 3. A ball having red 
‘ad black stripes, when rotating in the jet, may be compared 
to an eye having a pupil rapidly changing from white to red, 
wid from red to black, while the iris changes between brown, 
ted and white, with equal rapidity, The character of the 
motion of the balls varies with their size and weight. 

Cork balls, which may be readily whittled, filed and sand- 
Papered into shape, are the most satisfactory, although balls 
of wood may be used. 


secured in its centre by means of sealing wax, and a thread 
attached to the head of the pin and toa weight, as shown in 
Figs. 6 and 7, succeeded in sustaining a weight of 1} oz. 

The nozzle does not appear to be injured for this experi- 
ment if it is concaved around the aperture to fit the surface 
of a three-fourths-inch ball, the concaved surface being about 
one half inch in diameter. 

The rationale of these curious experiments, according to 
the writer’s theory, is, that the deflection of the current of 
air from its regular course, by contact with the ball, produces 
a vacuum in each case, to which all the phenomena may be 
attributed. When the bali is placed at the side of the jet 
near the nozzle (Fig. 8), it is caused by force of gravitation to 
invariably take its position upon the lower side of the jet, 


at » (Fig. 4), which is sufficient to sustain it in the concavity 
of the nozzle in whatever position it may be placed. The air 
jet, in issuing from the nozzle, passes through the body of air 
| that intervenes between the nozzle and the ball, which body 
|of air may be compared to the cup-shaped nozzle, and when 
| the jet comes in contact with the ball is deflected, producing a 
and the friction of the jet causes it to rotate from the nozzle, | vacuum zone v (Fig. 4), which the inrushing air constantly 
as would be expected from its position in relation to the jet. | seeks to fill, and in so doing tends to hold the ball steadily 
The jet impinging upon the surface of the ball is deflected, in the jet. When the jet is inclined, the preponderance of 
and follows it toa point nearly opposite the point of contact, | vacuum is upon the upper side of the ball. 
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The explanation of the card experiment is obvious. The alone to start the boat from a state of rest in the chocks and 
air issuing laterally creates a vacuum at o (Fig. 7) above the cast it adrift 15 feet from the ship’s side. A weather boat 
card, between it and the current issuing from the nozzle across | can be used with the same safety and expedition asa lee boat, 
its flat surface, and the upward pressure of air sustains both | the time necessary for the entire operation being about ten 
the card and the weight. seconds. The whole of the gear is simple and not liable to 
To locate the position of the vacuum and to verify this | get out of order, and can be thoroughly understood by any 
theory, the writer had recourse to many experiments not neces- | person after a few minutes’ explanation. To replace the boat 
sary to enumerate here ; but two experiments which demon-/|in the chocks a pump is employed which will force oil or 
strate the correctness of the theory advanced are somewhat | water on the front side of the piston of the hydraulic cylinder, 
interesting. A glass tube, having a small aperture, was in- and will bring the boat and davits back to their normal po- 
serted centrally in a ball, so that it was just even with the. sition. 
outer surface. The end of the tube was attached to another | 
glass tube by means of a section of rubber tubing. The end 
of the last-mentioned glass tube being placed in a glass of 
water, and the ball subjected to the blast and put in the vari- 
ous positions, and subjected to the several conditions men- 
tioned above, the water assumed a varying height inthe tube,| My invention relates to the economical construction of sub- 
showing the position and quality of the vacuum. In a simi-| aqueous tunnels for railroads or common roads ; and my im- 
lar manner the exact location of the vacuum in the card ex-| provement consists in constructing the tunnel above water 
periment was determined. The tube being cemented to the | and upon a strong wooden platform, which shall serve as the 
base of the tunnel after the latter has been sunk and placed 
in its final position in the water. 


IMPROVEMENT IN SUBAQUEOUS TUNNELS. 
By Joun C. TRAUTWINE, Philadelphia, Pa. 


dem ands, their length and that of their approach 
ally be much reduced thereby, reducing aie Guleenn” usu. 


THE JETTIES AT SOUTH PASS, 


WE learn that for some time past the channel between th 
jetties, at the mouth of South Pass, is everywhere more th : 
two hundred feet wide for a depth of twenty feet, at pal 
flood-tide, and that in the middle of this wide channel} th 
depth is more than twenty-two feet. This is equal to trem 
22} to 23 feet at the highest tide at South Pass, when a ran, ; 
of three feet tide, with a channel depth of 194 feet for rm 
80 to 100 feet in width, is usually reported at South west Pass 
Therefore it is seen that the jetties have given, although yet rm 
an incomplete state, a magnificent channel across the South 
Pass bar to sea, twice as wide and several feet deeper than oo 
ever been obtained across the Southwest Pass bar. If thiy 
is considered as any indication of a failure of the jetty sys. 
tem, then we should welcome all such failures ; they are what 
we should pray for earnestly. All through South Pasg from 
its head to the jettied channel over the bar, as ig generally 


card beneath a small aperture, and moved about over the 
under surface of the disk of the nozzle, revealed the fact that 
the vacuum existed above the card, immediately under the 
face of the disk, over every portion of its surface, except 
that which is directly opposite the aperture of the nozzle. To 
determine whether a vacuum existed in front of the go A is a substantial platform, composed of layers of beams 
of the nozzle, a ¢ inch hole was made in the centre of ‘* | properly framed together, and B is a tunnel proper, which, as 
card and covered with a thin film of rubber. On blowing | shown in the drawing, is in the form of a hollow cylinder, but 
upon the card in the usual way (the card being preventep | which may be varied in shape, as circumstances may suggest, 
from sliding by means of pins inserted at three points around | the tunnel being combined with suitable masonry D, or other 
the nozzle), the film of rubber became externally convex, in- | supporting appliances, and the whole being built on the plat- 
dicating that pressure existed at this point. G@.M. HH. | form A, 

The article relating to this subject, contained in No. 47 of} _ In the LS pag instance, the greater portion of the tunnel is 
the SuprLeEMENT, referring to an experiment illustrated in ae in Lager above the bed x 2 of the river, is| 
Fig. 8 of the said article, states that a vacuum exists at the | COVered with earth-wor , and protected by a layer, H, of rip- 
surface of the disk, at a point directly opposite the aperture | » 
of the nozzle. That this statement is errone us, is demon. | of may be dredged for the reception of 
strated by the test last above mentioned. | the tunnel, and piles a may be driven for a foundation, when 

the nature of the soil requires their use. 
— | In some cases the tunnel with its base may project entirely 
é : above the bed of the river, and in others it may be so arranged 
NEW BOAT-LOWERING APPARATUS. that -~ upper portion of the tunnel is level, or thereabouts, 
5s = with the bed of the river. 

2 - By J. PrxkeRr, Liverpool, Eng. mF The = A may assist in floating the tunnel to its place 

HE boat is in every way the same as now in use; the | by means of scows, pontoons, or other appliances: or the plat- 
chocks in which the boat » are the same; the outer half | form may be used = the floor of a rain se caisson pe 
being jvinted, can be disengaged by a line pulled by a man | the tunnel, thus forming a vessel in which the tunnel may 
who has the management of working the boat. The davits| be floated to its place prior to being sunk. Or the floating 
are jointed to the ship's side or on the main deck, the level | platform may be placed above the spot which it is finally to 
p»ssing from that joint under the keel and upon the inboard | occupy, and the tunnel may then be built upon it in the open 
side of boat, and beyond her middle line, and of sufficient | air, and be allowed to sink by degrees as the building goes on. 
height to clear the blocks and drift of line, or such other dis-| The gradual sinking may be effected by lowering-screws, or 
engaging year as may be applied. From a shackle above the | by converting the platform into a caisson or box by the addi- 
level of the upper deck a chain is connected with each davit, | tion of sides and ends. In other cases the tunnel may be built 
and is continued from that position, passing over the a | on its permanent platform on land, and launched into its final 
direct to the crosshead of the piston of a hydraulic cylinder, | position by wheels, rollers, or slides. 
disposed under the beams as shown. The cylinder is always} According to circumstances the tunnel may at first be con- 
charged and ready at any moment for use. The officer ap-| structed either in one length only, or in sections, to be placed 
pointed to take charge of the boat proceeds to his boat on the | under water separately. In the latter case the ends of such 
alarm being given, the people get in to the number required, | sections may be temporarily closed by bulkheads, which may 


NEW BOAT-LOWERING APPARATUS. 


TRAUTWINE’'S PLAN FOR RIVER TUNNELS. 


known, the depth exceeds thirty feet for more than two hun- 
dred feet in width. 

We are informed that the works required to contine the 
flow of water from the main river, above the common head of 
the passes, into South Pass, so as to secure a like deep channel 
entrance to South Pass over the river middle-ground shoal 
above its head, are being energetically prosecuted, with every 
prospect of early success. Already, notwithstanding the low 
stage of the river, the one-dipper dredge-boat at work thereto 
expedite the cutting out of a deep channel entrance has suc- 
ceeded, as we are assured, in obtaining a depth of inlet of from 
twenty to twenty-two feet across the shoal, which the tidal 
current suffices to maintain and widen. Soon, we are told, two 
more powerful dredges will be put to work there, and, with 
three boats working together, an entrance channel across this 
hard sand middle-ground shoal, of sufficient width and depth 
for the largest class of ocean steamers, even at the present 
low river stage, may be expected at an early date. With the 
river at the height it was three months ago, we would have 
even now a clear and unobstructed channel of more than 
twenty-two feet in depth, from New Orleans to the sea, 
through South Pass. 

This long looked and hoped for desideratum, ‘‘an open 
river mouth,” seems at last to be near of accomplishment, and 
we take pleasure in congratulating the merchants of our ve | 
on the prospect of the revival of their business interests whi 
must result therefrom.—JV. 0. Picayune. 


STRENGTH OF CAST-IRON FITTING-BLOCKS FOR 
BOILERS. 


CasT-IRON fitting-blocks are used freely by boiler-makers, 
under the impression that such blocks while of small diawe- 
ter compensate for the weakness caused by the hole which 
the block goes over. There is, however, reason to believe 
that this impression is erroneous, and Mr. Fletcher, of the 
Manchester Steam Users’ Association, deprecates the use of 
such blocks very strongly. 

In the accompanying engraving we illustrate from a photo- 
graph the fracture of a cast-iron mouthpiece or fitting-block 
at the base ofa 6-in. steam stop valve. The casting was very 
good and sound. The pressure was 275 Ibs. on the square 
inch, The plates of the 7 ft. boiler shell were jg thick, 


FITTING-BLOCKS FOR BOTLERS. 


double riveted, and carried 342 Ibs. before giving way. It is 


together with the boat's crew, while the boat is in the chocks. | be removed after the junctions of said sections have been com- 
The gripes being cast adrift, the officer pulls a line and the | pleted by drivers, or by the aid of coffer-dams or otherwise. 
outer chocks slide out, the boat launching herself at the same | The foundation upon which the tunnel is finally to rest 


evident from this that the cast-iron fiuting-piece did not com- 
| pensate for the loss of strength in the plate caused by cutting 
a 6-in. hole in it. A point worth notice in cutting holes 12 


time. Another line which is connected to the valve or cock | 


of the hydraulic cylinder being pulled will allow the oil or 
water to »ass from the cylinder. The piston will then travel 


the required distance to allow the davits to take a horizontal | 


position, the boat at this time being ready to be let go by the 
dis-ngaging gear on a favorable condition of the waves, the 
boat being 15 feet from the ship's side. 

The advantage claimed for the system is that it requires 
only one man to work the entire arrangement, he being able 


must be prepared for it before the tunnel is sunk into its | boiler shells has never received the attention which it de- 
| place, and may (according to circumstances) be either at or, serves. These holes are very frequently left ragged at the 
above or below the natural bottom of the water. This foun- | edge, and if closely examined, it will be found that minute 
dation may be prepared by any of the methods usually |cracks radiate from them into the plate. The weakening 
adopted for bridge piers or other subaqueous structures. linfluence of such cracks, however small and short, is We 
Tunnels constructed in this manner will avoid the hazard-| understood. In all cases the edges of holes in boilers should 
ous and costly excavation, and other processes involved in | be cut off clean and sharp, and the general use of some modi 
working below the bed of the water, and inasmuch as they | cation of the rose cutter, which would smooth off holes up @ 
need not be placed at as great depths as the ordinary process | 6 in. in diameter, would be a very ood thing.—The Engin 
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ADAMS’ SAFETY-VALVES. 


| 
Our illustrations show the safety-valves invented by Mr. 
Much of the favor which | one jJoaded by a spring, the other by a dead-weight. 


Thomas Adams, of Manchester. 


IMPROVED SAFETY-VALVE. 


THE accompanying engraving illustrates two safety-valves, 
These 


the valve enjoys is due no doubt to the fact that the| valves are the invention of Mr. Blake, of Blackfriars street, 


Boa 
marine boilers. 
Peninsular and Oriental Company’s boats. 


rd of Trade is always willing to pass it when fitted to | wanchester. 
It has now been fitted to the boilers of the pont ng 
The Cunard, the | 
@uion line, and the Royal Mail Company have also adopted 


The valves are globular, and the orifices are 


The advantages claimed for these valves are that they 
uire no guide wings or pins, they can oscillate freely on 


der, and C represents a slide valve. 
alternately as steam and exhaust ports. When the valve 
stands in the position shown in Fig. 1, A is acting as a 
steam port, that is, it has just commenced to open, and is 
| travelling in the direction of the arrow. The piston is at the 
end of the stroke where the port A enters the bore of the 
cylinder. While the steam is entering the port A to one side 
of the piston, the steam on the other side, and which moved 
| the piston the previous stroke, is escaping through the cylin- 


The ports A and B act 


it for almost all their steamers. Private firms have followed their seats, and are not likely to stick, as they can not wedge | der port D into the valve port C, and thence into the cylinder 
suit, and it is probable that in a little time all steamships | themselves down in the seatings, whilst they have nearly 


carrying passengers will be fitted with it. 
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WALF SECTIONAL PLAN THROUCH VALVE 


We snvw the valve in its original form, Fig. 1, and its 
latest form, Fig. 2. In Fig. 1 A B is the seating bolted to the 
boiler; P is a species of ornamental hood secured by the pins 
on top; these pins can be locked to prevent access to the 
valve ; C’ is a casing inclosing C, a second casing in which 
a spring loading the valve, which bears on the 
tollar W. 


mum capacity with an increase of but 2 lbs. or 3 Ibs. pressure in 
the boiler, and will close dead tight the moment the pressure 
falls a couple of pounds below that to which the valve is 
loaded.— The Engineer. 


RAISING OF SUNKEN VESSELS. 


IN a letter addressed to the London Times, Mr. T. A. Dillon 


Proposes to raise the ‘‘ Vanguard” by covering the hull of the | 


vessel with canvas, securing the latter and pumping air be- 
neath, expelling the water and forming a diving bell with 
Sufficient buoyancy to raise the vessel. Mr. Dillon states that 
Various preliminary experiments having proved successful, an 
‘ton model weighing three hundredweight was covered with 
calico, sunk in one hundred and thirty-six feet of water, and 
taised in ninety seconds, 


and quickly raised in the same manner. 


double tke discharging power of an ordinary valve of the 
SPRING 


same diameter, and that with a lighter weight on them. The | 
usual size of valve made by Mr. Blake has a 34-inch outside 
seating and a 24-in. inner one. Thus the discharging power | 
of this valve equals an ordinary valve, 6}-in. diameter, while | 
the weight required to load it to 60 lbs. per square inch is | 
only 220 lbs., whereas a 6}-in. valve would require 1840 lbs. | 
' to load it. 

Referring to the marine valve, it will be seen that by tak- | 
ing off the top nut in the centre of the crosshead, the valves | 
may be taken out without disturbing the spring, or when de- | 
sired for inspection or cleaning, the spring, adjusting screw, | 
and cap can be taken bodily out by the same means, without 

| opening the lock which secures the adjusting nut ; conse- 
| quently the tension of the spring can not be altered either by 
| design or accident, when it is simply taken out for cleaning 
or inspection.—The Hngineer. 


THE SLIDE VALVE. 


NOTWITHSTANDING the volumes that have been written | 
upon the common slide valve, letters are continually reaching | 
us asking the simplest questions relative to its operation. One | 
writer—Bourne in his ‘‘ Catechism of the Steam Engine ”— | 
says that some give a slide-valye lap on the exhaust side, | 
some give none, and some less than none. What is the | 
effect of giving such lap, and what is the object of giving | 


none or less than none? R. T. says, “‘I have bought several | 
books in order to get a general idea of the action of a slide 
Y $$ 
Y 
Z 


NEB. 


Z 


Fig. 


valve, but while they all give me the rule for proportioning 


| effect a little or a great deal of lap on the steam side has, or 


| is the ‘ distorted action’ spoken of ? 


A twenty-five foot boat, and a/the slide valve as will enable even the apprentice to under- 
thirty-five foot boat weighing eighteen tons, were both sunk le its action under various conditions. 


the parts, they do not convey to me a general idea of what 


why a slide valve will not answer to cut off the steam supply 
when the piston has travelled a quarter of the stroke. What 
I want to know intelli- 
gently, and cannot get the back numbers of the ScrENTIFIC 
AMERICAN, which, I am told, contains the information.” The 
back numbers of the ScrENTIFIC AMERICAN here spoken of 
are out of print, hence we give below such an explanation of 


In Fig. 1, A, Band D represent the three ports of a cylin- 


|exhaust port E. When the piston has moved to the other 
end of the cylinder, these conditions will be partly reversed, 


DEAD WEICHTED 
FOR STATIONERY 


BLAKE'S NEW SAFETY VALVE. 


for in that case the port B will be then admitting the steam 
and the port A exhausting it, the functions of the two being 
exactly reversed ; the slide valve, however, will be in very 
nearly the same position, the only difference being that the 
port B will be open to the same amount that the port A is in 
Fig. 1, and will be travelling in the opposite direction. From 
this it will be seen that the cylinder ports A and B act alter- 
nately to admit steam to, and exhaust it from, the cylinder, 
while the cylinder port E and the valve port C act at all times 
as exhaust ports, that is to say, to permit the steam to escape. 
The amount of travel of a valve such as above (that is to say, 
one made so that when it is in the middle of its stroke it will 
just completely cover the ports A and B at the same time, and 
also so that it will just prevent communication between the 
ports A and C, or Band C), must, it is evident, be twice the 
width of the port A or B (both of which are equal). If, for 
instance, we take the position of the valve as it stands in Fig. 
1, we shall see that it must move in the direction of the 
arrow an amount equal to the width of the port A in order to 
leave that port full open ; and on the other hand, an amount 
in the opposite direction equal to the width of the port B in 
order to leave B full open. This is the form in which the 
slide valve was first used, and its faults are as follows : 

In the position shown in Fig. 1, B is acting as an exhaust 
port, and it is not open wide enough to give the steam a free 
escape unless the engine piston is moving very slowly in- 
deed. Furthermore, the valve admits steam to the piston 
during its whole length of stroke, and the benefits of working 
the steam expansively cannot be taken advantage of. 
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ILLUSTRATIONS OF SLIDE-VALVE MOVEMENTS. 


There are, however, many cases in which such a valve is 
used, and we may therefore call attention to the following 
facts concerning it: Many constructors will, in designing it, 
make the exhaust port E twice as wide as the port A or B, 
and this induces an undue amount of pressure of the 
valve to its seat. The use of the port E is to conve 
away the exhaust steam that passes respectively Gavnels 
the ports A and B. It follows then that its width need not 
be greater than the width of A or B. It is necessary to a free 
exhaust, however, that it be that wide open at any part of the 
valve travel. Let us then move the valve to the two ex- 
tremes of its travel, as shown in Fig. 2, and we shall find that 
there is still left an amount of opening at E greater than is 
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The peculiarity of the valve consists in the grooved seat V Uh- Y a 
~ the valve, and the effect of this is that of : 
he valve is practically augmented at the moment the valve << ~ ~ : <a FERS 
lifts. The result is that the valve will blow off to its maxi- SM \ Fa“ 
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the width of B. We may therefore, in this case, make E 
narrower, and thus make the length of the valve shorter, as 
shown in Fig. 3, from A to B. The result of this will be, that 
the total area of the back of the valve being reduced it will 
not be pressed to its seat, by the steam on its back, with so 
much force, and will therefore require less power to move 
back and forth, ‘This is always the case with a valve work- 
ing under the above conditions, If, however, the valve were 
made to have extra travel the port E must be made wider, as 
shown in Fig. 1, the consideration being 80 to proportion its 


width that it will be open at every part of the valve movement | 


to an amount equal to the width of the steam ports A and B, 
It will be noted that A and B are called steam ports when 
spoken of without reference to the valve, but when mentioned 
accompanied by any reference to the piston or the valve posi- 
tion, one is a steam and the other an exhaust port respec- 
tively 

We now come to the consideration of lap, and the term 
applied by itself is understood as applying to lap on the steam 
side of the valve. When the term lap is applied to the valve 
exhaust port it is usually specified as exaust lap. The lap 
then of a valve is the amount by which it exceeds the width 
of the cylinder steam ports. Thus, in Fig. 4, from A to Bis 
the lap, and suppose, in this case, from A to B measures an 
inch, the valve has then an inch lap. The valve being in the 
middle of its stroke laps over both the steam ports on both 
sides, and hence the distance from C to D is also lap, and 
though it measures the same, one inch, as from A to B, making 
the valve two inches wider than the extreme width of the 
cylinder ports, yet the valve has only one inch of lap, because 
the inch on one side is the lap for one stroke, and the lap on 
the other side of the valve is that for the other stroke of the 
valve or piston. The use of lap is twofold, It gives to 
the piston a more free exhaust, and at the same time it enables 
the engine to use its steam expansively. 

In Fig. 5 is shown the same valve as is illustrated in Fig. 
4, only that instead of being in the middle of its travel, it is 
shown in the position it would stand in when the piston was 
at the end of its stroke, and therefore corresponding to the 
position shown in Fig. 1. By comparing the width of opening 
of the exhaust port B in Figs. 1 and 5, we shall r. adily appre 
ciate how much more free the exhaust is when lap is used. 
Turning now to the effect of lap in using the steam expan- 
sively, and referring to Fig. 5, we shall see that the piston 
and valve moving in the direction denoted by the respective 
arrows, the valve has closed the steam port A, and therefore 
no more steam can enter the cylinder. 
then, the steam already in the cylinder will expand, and what- 
ever power It imparts to the piston is gain, since it was obtain- 
ed without admitting any more steam to the cylinder. When 
lap is added to the valve, the stroke or travel of the valve has 
proportionally to be increased, the increase in the travel being 
twice the amount of the lap, which is necessary in order that 
the valve may leave the ports full open for the admission of 
sieam. A slide valve of ordinary relative proportions—that is 
to say, the exhaust port in the cylinder being twice the width 
of the cylinder steam ports—will give a very irregular action 
if given much steam lap, so as to cut off the steam supply 
when the piston has travelled less than three fourths of its 
stroke ; and furthermore, an excessive amount of lap cramps 
the exhaust at the cylinder exhaust port, as shown in Fig. 6 at 
E, and also causes the exhaust of the steam to take place too 
early in the stroke, 

Exhaust lap means the amount to which the exhaust 
edges of the valve cover the cylinder ports. Thus in Fig. 7 
the exhaust lap is the width from A to B. The effect of ex- 
haust lap is twofold 
ing from the cylinder so soon as it would do; and, secondly, 
it closes the valve sooner than it otherwise would be closed, 
and thus shuts in the cylinder a part of the exhaust steam, 
which steam the advancing piston compresses, causing it to 
fill the clearance and steam ports with steam, at a pressure 
varying according to the amount of exhaust lap employed, 

It follows, then, that so much exhaust lap may be employed 
that the quantity of exhaust steam inclosed will compress to 
a pressure above that in the steam chest, in which case the 
compressed steam will lift the slide valve off its seat. It 
must be borne in mind that, since exhaust lap operates to 
retard the exhaust, it can not be advantageously employed 
upon a valve having no steam lap, as shown in Fig. 1, be 
cause the valve is even in that case deficient of exhaust open- 
ing, as already explained. And it also follows, that exhaust 
lap is only permissible when the valve has so much steam 
lap that the exhaust port is nearly wide open when the piston 
is at the end of the stroke. This will be found to be the case 
when the amount of steam lap is about three fourths of the 
width of the steam port. Under these conditions the amount 
of exhaust lap, or compression as it is commonly called, may 
be so proportioned as to just fill the clearance and steam pas- 
sages with steam, at the pressure existing in the steam chest, 
by the time the piston ‘s at the end of its stroke. 

Giving a valve clearance consists in making its exhaust 
port wider than the distance between the cylinder steam ports, 
as shown in Fig. 8 rhe effect of clearance is to give more 
freedom to the exhaust, and it follows that it can only be 
usefully employed when there is not sufficient lap upon the 
valve to accomplish that result. Ifa valve has no steam lap, 
asmall amount of clearance will be found to act to positive 
advantage, unless the engine runs very slowly indeed. A well- 
known engineer of Pitisburg informs me that he has altered 
over two hundred engine valves by giving them clearance, and 
found it advantageous, notwithstanding that it leaves, during 
a portion of the stroke, an open communication between the 
steam and exhaust port; and that this may easily be the case 
we can readily comprehend, from the fact that having built 
to order an engine having a valve with no lap upon it (such 
as shown in Fig. 1), the capacity of the engine was exactly 
doubled by adding one fourth inch lap to the valve, the effect 
of which was merely to open the exhaust one fourth inch 
when the piston was at the end of its stroke. Lf, instead of 
adding lap, the valve had been given clearance, the exhaust 
would have been proportionately relieved, so that in cases 
where the piston motion is at all quick and it is not practica- 
ble to give the valve lap, a small amount of clearance will be 
found of positive advantage. 

The lead of a valve is the amount of opening permitted by 
the valve to the steam port when the piston is at the end of 
its stroke, The object of lead is to admit steam to the piston 
before it has arrived at the end of the stroke, which steam 
ac's a3 a cushion to cause the piston to reverse easily and to 
take up the lost motion existing in the connecting rod or 
valve gear gradually, and before their motion is reversed. A 
urther action is, that it fills the clearance and steam passages 
with steam at full pressure by the time the piston arrives at 
the end of the stroke. It will be seen, then, that lead and 
exhaust lap are, in this respect, alike in their effect. There 


| plenty of steam lap. 


As a consequence, | 


First, it prevents the steam from escap- | 


| 


is, however, the difference between them, that lead acts to | 


positively necessary to a valve having no lap, may be dis- 
pensed with, and replaced by exhaust lap when the valve has 
The amount of lead upon a valve de- 
pends entirely upon the position of the eccentric relatively to 
jthe crank. If the valve is not given lead the eccentric will 
stand so that the centre line of its throw will be at a right 
angle to the centre line of the crank throw ; that is to say, at 
a right angle to a line running from the centre of the crank 
pin to the centre of the crank shaft. ‘Then, to give the valve 
| lead, all we have to do is to move the eccentric round upon 
‘he shaft, in the direction in which the crank is to run, until 
the valve opens to the required amount of lead, 

In connection with the slide-valve movement we may re- 


mark that in consequence of the angle of the connecting rod | 


to the centre line of the crank, the piston is never in the 
centre of the cylinder, when the crank is in the middle of its 


half revolution, that is to say, at the point commonly known | 


las in Jull power ; and the amount to which it will be out of 

the centre of the length of the cylinder cepends upon the 
proportion existing between the length of the piston stroke 
jand the length of the connecting rod. The shorter the rod 
the greater the variation, and vice versa. When the crank is 
at its point of half stroke, on either side, the piston will be 
nearer the crank than is the centre of the length of the 
cylinder ; and the general effect of this variation is to render 
it impossible to so set the valve, that the points at which it 
admits and exhausts the steam are alike at each end of the 
cylinder. If we set the vaive so that it shall exhaust the 
steam at equal points at each end of the stroke, it will not 
open for the admission of steam at equal points on one stroke 
as compared to the other, even though the valve has no lap 
upon it, If, however, the valve has steam lap, its action is 
| rendered irregular by the centre line of the throw of the eccen- 
tric standing so much out of a right angle to the centre line 
of the throw of the crank, and as a result the points of 
admission cut-off and exhaust will be different in the forward 
stroke than in the backward one. It is usual, however, to set 
the valve so that the admission of steam shall be equal at 
each end when the piston is at the end of the stroke, thus 
throwing all the irregularity upon the points of cut-off and 
exhaust. The method of setting a slide valve will be found 
illustrated and described in SCIENTIFIC AMERICAN SUPPLE 
MENT, No, 13. Josuua Rose, 


THE NEW IRONCLAD CORVETTE “ NELSON.” 


On Saturday, November 4th, Messrs. John Elder & Co. 
launched from their Fairfield shipbuilding yard, Glasgow, a 
magnificent twin-screw ironclad corvette, “ Nelson,” for the 
Royal Navy. This vessel, along with the ‘‘ Northampton,” a 
sister ship now in progress in the yard of Messrs. Napier & 
Sons, and which is to be launched on Saturday, the 18th No- 
vember, is in many respects a novelty both in construction and 
equipment. Her armament is to consist of four 18-ton guns, 
eight 12-ton guns, and six torpedo guns—the last-mentioned 
being placed upon the upper deck. The following are the prin- 
cipal dimensions of this vessel : 


ft. in. 
Length between perpendiculars.............2 0 
Length over all. 
Depth to upper deck...... 42 3} 


The ‘‘ Nelson” is built for sea-going purposes, and is to be 
fitted as a full-rigged ship, with three masts, and with coal- 
bunker accommodation for a long voyage and cruising in dis- 
tant climes. She has three principal decks—the upper, main, 
and lower—and for about 50 ft, at the fore and after ends 
there is likewise an armor deck, which terminates forward in 
the ram—a very prominent feature in this vessel—and pro- 
tects all the forward part of the ship under the water line ; 
while aft it gives protection also to the under part of the ves- 
sel, and more particularly to the steering gear. The protecting 
armor consists of two strakes of plates, forming a belt about 
9 ft. broad at the water line, and extending over a length of 
about 181 ft. amidships. The upper plates are 9 in. thick 
with a 10 in. backing of teak, and the lower plates are 6 in, 
thick, supported by a teak backing 13 in. thick. Reaching 
right across the vessel at each end of the armor there is an 


armor bulkhead, which varies in thickness from 6 in. to 9 in., | 


and extends from the bottom of the armor belt to the upper 
deck, and is therefore about 22 ft. in depth. Not only does 
each bulkhead reach all the way across the vessel, but there 
is likewise a continuation of it between the main and upper 
decks, towards the middle of the ship, first obliquely and then 
parallel to the middle line, thus forming the fore and after 
ends of the battery, which occupies the whole length of the 
vessel between the armor bulkheads on the main deck, As 
may be inferred, all the twelve heavy guns are placed upon the 
main deck, The 18-ton guns—two at each end—are situated 
behind the oblique portion of the armor bulkheads, and the | 
ports are so cut that the guns can command a fire across the 

line of both bow and stern. The 12-ton guns are disposed 

equally along each side, without any armor protection, and 

are for broadside firing. The plating of the battery between 

the armor-protected parts is one inch in thickness, and is quite 

a sufficient protection against rifle bullets. Between the ar- | 
mor bulkheads, and at the upper level of the armor belt, the , 
lower deck is formed throughout of 2-in. plates, by means of 

which protection is afforded to all the machinery, boilers, 

magazines, etc. Some of the plates used in the armoring of 

the ‘“‘ Nelson” are amongst the largest of the kind that have 

ever been rolled, several of them being 16 ft. long by 8 ft. 

broad and 9 in, thick, and weighing about 22 tons each, | 
while about half of them range from 15 tons to 18 tons in| 
weight, 

The framing is on the usual longitudinal system adopted in 
the construction of Her Majesty’s ships of war, and in this in- 
stance the longitudinal frames are made of steel, so as to! 
combine lightness with strength. For about 150 ft. amid- 
ships, underneath the lower deck, there is an inner skin, and 
the space between it and the outerskin is divided into a num. 
ber of water-tight compartments, All the space occupied by 
the engines and boilers is divided by a centre-line water-tight 
bulkhead. Then, again, there are numerous other bulkheads 
extending from side to side of the vessel underneath the 
lower deck, which, with the longitudinal bulkheads and the | 
compartments between the inner and outer skins, divide the | 
ship into about 90 water-tight spaces. All the doors leading | 
to these spaces are likewise water-tight, and are worked by | 
machinery. It is claimed for the “ Nelson” that, on account 
po! her internal arrangements, she will be an unsinkable ves- | 
sel, 
So that she may be adapted for foreign cruising, the “ Nel- 


| 
sheathing of zine in order to prevent fouling; and to reduce 
rolling, she is provided with bilge keels, 33 in. deep, formed of 
two plates riveted together, and extending amidships about 
100 ft. The rudder, which is very massive, is 18 ft. dee by 
}11 ft. in breadth, and is formed of two thicknesses of teak 
planking set in a strong iron frame ; and at the other end of 
the ship there is the ram, which is formed of an immenge ar. 
mor plate, triangular in shape, set vertically, and terminatin 
ina sharp point about 10 ft. or 12 ft. in advance of the rest of 
the ship, while it is supported by two side plates, 3 in. thick 
which may be regarded as a continuation of the armor deck.’ 
| With the exception of a few plates, the armoring of the 
“Nelson” was quite complete prior to the launch, and we 
understand that her launching weight was nearly 5000 tong 
The operation of launching was one of the most successfy] 
ever performed on the Clyde, and was witnessed by many 
thousands of people along both sides of the river Several 
hundreds of guests were specially invited by the builders, 
Every one admired the beauty with which all the appliances 
connected with the launching had been adapted to the circum. 
stances, The chains were exactly adjusted, and the ground 
for the anchors had been prepared, so as to be neither too hard 
nor too yielding, and so as to insure that the vessel should be 
‘* brought to” in the very middle of the river. 

After the launch the “ Nelson” was towed up to the 60-top 
crane at Clyde Bank, where a berth had been specially 
dredged for her to such a depth that she will always have at 
least 21 ft. of water even at low tide. It is just two years 
since she was commenced, and the contract time will not ex. 
pire till the month of March. During the intervening months 
she will receive her engines, boilers, and other machinery, for 
all of which Messrs. Elder & Co. were the successful contract. 
ors. The engines, which with the boilers are quite com. 
plete, are of the compound, inverted-cylinder, direct-acting 
type, with surface condensers, constructed under the superin- 
tendence of Mr. Littlejohn, Admiralty engineer. ‘There are 
two sets of engines, each having a 60-in. high-pressure cy)- 
inder, with a low-pressure cylinder of 104 in. in diameter, the 
stroke being 3 ft. 6in. The Admiralty authorities stipulate 
that the engines of the “ Nelson” shall work up to 6000 indi- 
cated horse-power, but the builders confidently anticipate that 

they will get at least 6500 horse-power. There are ten boil- 
lers, all of the usual multitubular type, and constructed to 
work up toa pressure of 60 lbs. per square inch. ‘They are 
12 ft. 6 in. wide by 14 ft. 6 in. high, and 9 ft. 6 in. long, and 
have three furnaces; and they are to be disposed in four 
boiler-rooms which are separated by water-tight bulkheads, 
| The two screws by which the “* Nelson” will be propelled are 
| constructed of gun-metal, and on a novel design, each being 
in reality composed of two double-bladed screws, placed one 
before the other on each shaft. The object in view in this ar. 
| rangement is to facilitate the manceuvring of the vessel when 
under skil alone, on which occasion the blades, which are 
| placed vertically, will offer the least possible amount of re- 
sistance to the progress of the ship.—Hngineering, Nov. 10th, 


FIVE THOUSAND DOLLARS REWARD. 


THE Brotherhood of Locomotive Engineers has done itself 
credit by offering the very liberal reward of $5000 for the 
discovery and arrest of the person or persons who misplaced 
the switch on the Central Railroad of New Jersey during the 
recent strike, by which a train was wrecked and two men 
killed. The act is charged to the strikers, and probably 
}enough one of the strikers was guilty of it, but in all such 
cases, be the strike justifiable or unjustifiable, there may be 
}some lawless men, whose viciousness is encouraged by the 
| general feeling towards the employer, and such men are al- 
ways likely at such a time to vent their rage in a manner 
which few or none of their associates in the strike would ever 
imitate or justify. But the other strikers are always charged 
| with the guilt of any of their number, or of any one else who 
| may take advantage of the occasion to give play to his malice ; 
| for the community recognizes that the strike probably gave op 
| portunity for committing the crime, and does not stop to con- 
| sider that almost every movement which brings men’s pas- 
| sions to great heat gives similar occasion, though the object 
| aimed at be ever so praiseworthy. So it is peculiarly appro- 
| priate that a body of strikers should not only proceed peace- 
ably and discreetly in their authorized measures, but make 
special effort to detect and bring to punishment those who, 
though unauthorized, may have done violence for the cause 
which the strikers have at heart. Nothing will so soon and 
so completely destroy the power of an organization of work- 
ingmen as a general conviction in the community that it has 
| used or countenanced violence in its efforts to attain its ends; 
and such a conviction is likely to prevail if the organization 
is passive when violence has been done, An offer of $5000 
is one pretty good evidence that the Brotherhood as a whole 
does not countenance crime: a better one will be if the mem- 
bers of the Brotherhood bring the criminal to punishment.— 
Railroad Gazette. 


| 
| 
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RAILROAD EMBEZZLEMENTS. 


A LETTER to the Chicago Railway Review gives as an illus- 
tration of conductors’ embezzlements the following table of 
cash collections on the trains of the Pacific Railroad of Mis- 
souri, Conductors on that road having been suspected, detec- 
tives were put on the trains. The result of their observations 
so confirmed the suspicions that the old conductors were dis- 
charged July 10, so the returns for May and June show the 
collections by the old conductors, those for July 10 days’ col- 
lections by old and 21 by new conductors ; and August collec- 
tions were wholly by new conductors: 


May. June. July. August. 
Wun casceed $1,598 75 $1,620 05 $3,338 00 $6,327 15 
Average per day.... $51 54 00 107 00 84 


The only comment necessary is that railroad companies, be- 
sides getting business and earning a revenue therefrom, need 
to adopt an efficient system for collecting their revenue, which 
necessitates men as well as methods specially fitted for the 
business. It will not do to depend upon the character of em- 
ployés: where there are unusual chances for peculation men 
who will take advantage of them are attracted, and will sooner 
or later succeed in getting some of the places. The system 
should be such as will keep a constant check on the men (not 
conductors alone, by any means) who first receive the money ; 
and not depend upon spasmodic efforts at detection after sus- 
picion has been aroused, and after scores of thousands of dol- 
lars have been lost, probably. The art of collecting and dis- 
bursing the revenues of a great corporation is not the least 


help the exhaust, and hence a valve, such as shown in Fig. 1, | son” is also sheathed, over the iron plating, to the water line, | important and one of the most delicate committed to its of- 
And it follows that lead, while | with teak planking 3 in, thick, while over that there is also a | ficers. It needs studying. 


is vastlyebenefited by lead. 
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FIRE-PROOF CITIES. ‘sure our own country will produce it in such « 
soon as a demand is created for it, as to reduce 
WHILE numerous fires destroy about eighty cents in the | 
hundred dollars annually of the whole combustible property | peed = — a its production 
of the United States, and something like one-third of this | “ 


In my own business within the last six months I have re- | 


juantities, as | corresponding fabric ; for the presence of this mineral sub- 

the price far stance necessarily acted as a grinding material, which wore 

a profitable = the fibres, as well in the handling as the washing of these 
fabrics. 

The question, therefore, presented itself whether this 


in B it is yet a curious r tities |. 
ratio in Europe, it is yet a curious fact that there are cities | iveq many samples of tellarium ore, mostly in the combina- | quantity of ashes was originally contained in the fabric, or 


und towns almost absolutely fireproof; that is to say, inflam- 
inability, internal hazard, and external exposure are reduced 
tothe minimum. ‘Two examples of such flame exemptions 
exist in Buenos Ayres and Montevideo, two South American 
capitals, about one hundred miles distant from each other, 


tions before stated, and | am assured considerab 
exist in various localities west of the Missouri 
| have no doubt but that other assayers and metal] 


until a few years ago. South American earthquakes make | sem? 
one-story houses the fashion in South America, and one-story | : 
houses are poor flame-spreaders ; and in addition to this, the 
country around the two cities named is poorly supplied with | 
timber. So the houses have been built with a view to the 


vreatest possible economy of wood, and there is an absence of 


largely increase the value of silver coin ? 
On the above subject I have addressed a letter t 


rafters, etc., the people of Buenos Ayres are compelled by cir- | good one, provided the tellurium is not lost on 
cumstances to use hard woods. The rule in the construction | thas 

of buildings is, that if a large number of small wooden rods, | Topsy, that it 1s met. 
like canes, be placed—say two inches apart, like a gridiron— | 
over two thin brick wails supporting their ends, a fire made 
below will burn through a few of the rods that are directly in 
the flame, and there the destruction ends. In the same man- | 
ner, if a cart-load of shavings and pine wood were placed under | uniocnee’ banal. 
a bed in a Buenos Ayres house, and other furniture piled | 
thereon, and the whole set on fire, four or five of the joists of 
the floor above would be burned, and the bricks and tiles 
would fail through, but there the damage would end, for the 
howse could not be set on fire. The mode of building is as ee 
follows, the material of the walls being brick : Each floor and 
the roof—for the latter is quite flat—is supported by joists of 
hard wood laid about 18inches apart. Across these are placed 
rails of the same kind of wood, 34x14 inches, and the space 
between the latter bridged over by thin bricks, 134 inches 
Img; another layer of bricks is then put on, and over it a} Mr. W. Belshaw, of the Union Consolidated 
floor of tiles, ‘The roof is made in exactly the same manner, | pany, Cerro Gordo, Inyo County, Cal. These figu 
exeept that it is laid in cement, and has a slant of one foot in | from practical work and results, and are there 
thirty or thirty-five. The doors and windows have no boxes, | than ordinary interest. 
but only frames for the sash, and there is no iathing, nor! tending from February 1st to October 1st, 1876 : 
wainseot, nor skirting. The doors and window-shutters are | ,, 
of cedar, or some hard wood that is slow to ignite—Am. Er, | Total cost of mining and reduction, including 


|to this metal, and I would suggest that practic 


HEIMER, in The Hngineer, San Francisco. 


For the benefit and guidance of those interes 


wid Review interest on capital..... 
: namely, 

Mining expenses.................. $154,966 61 

NOVEL WATER ELEVATOR. 36 


M. Tu. Foucauir has invented a new apparatus for rais- | [terest 5,736 87 
ing water by means of ammoniacal gas. The machine depends |, pa 
for its operation on the facts that water at 15° C. absorbs 743 | Cost of mining 9950 tons of ore............ 


had experiences similar to mine with regard to this metal. 

the former of which is still destitute of any thing like a suffi- | .. As nature has formed or combined gold, silver, and tellu- 
jent water supply, while the latter was similarly deficient | way ane Sint, and mabe 
= pply, 7 | use of that combination in our technical production or use of 
Why do we add ten per cent of copper as an alloy in | facts showed conclusively that the large import of ashes was 
our coin, when half of one per cent of tellurium and iron will |to be attributed to the buyer’s practices ; but the latter, on 
| effect the desired purpose better, and in place of reducing, | being questioned, stated that no chloride of lime was used in 


. ee Aneaee “ear man, Director of the U. 8S. Mints, and his reply was that my 
heat-ex panding iron and heat-disintegrating stone. For joists, | proposition of a new alloy with tellurium is : new idea, and a 


I do not believe the scientific world has paid much attention 


devote some of their leisure hours in the examination and 
| investigation of this now comparatively dormant element, 
firmly believing, as I do, that the result will be a great and 
I have been acting upon that suggestion 
| myself, and shall soon be able to report a number of useful 
alloys for coin and other technical purposes.—Jos. Mos- 


THE COST OF MINING AND SMELTING, 
producing smelting ore, we give some complete and authentic 


figures on the subject, furnished to the Inyo Jndependent by 


The statement covers a period ex- 


le quantities | subsequently introduced by the buyer, by an improper treat- 
River, and I | ment of the goods in question. ‘I'he respective manufacturer 
urgists have | to clear himself, and to hasten the solution of the question at 
issue, placed similar linen fibres and fabrics in Professor Dr. 
Birnbaum’s hands, when these linen yarns showed only 0.32 
—0.34 per cent of ashes, and the corresponding woven fabrics 
approximately 0.38 per cent of ashes. Consequently these 


the washing of these linens, otherwise the preponderating 
presence of ashes might have been attributed to this cause. It 
so happened, however, that Professor Birnbaum accidentally 
heard that it was a common practice in large hotels to sub- 
stitute damping with lime-water, and subsequently mang- 
ling, in place of re-washing, slightly used table napkins and 
cloths, by which means their clean appearance was restored. 
Linens so treated feel rather hard to the touch, and receive a 
certain finish, which many would suppose to result from ac- 
tual washing. 

We should, however, like to caution hotel proprietors, 
since linens subjected to this novel washing process show the 
same signs of deterioration as above alluded to. This fact is 
confirmed by Professor Birnbaum’s own experiments, for he 
showed to the Society a piece of linen which had been 
damped about thirty times with lime-water, then dried, and 
washed several times in soap and water, and again damped, 
and so on. This linen sample showed precisely the same 
symptoms, so that it is very probable that it is owing to this 
cause which accounts for the large presence of lime. Should 
this practice be likewise in vogue in this country, our linen 
manufacturers will no doubt have received complaint ere this 
of the unsoundness of their manufactures. Be this as it may, 
we can not warn the public too much against this pernicious 
practice, which, if continued, must necessarily result in their 
own injury and loss. The more so, since it is well known 
that the crystals forming themselves between the fibres ex- 
pand, the latter owing to the lime-water becoming trans- 
formed into caustic lime in such fabrics ; hence we have in 
this fact alone a possibility of the direct weakening of the 
fibres. The hydrate of lime, moreover, through its contact 
with atmospheric air, becomes a carbonate, so augmenting 
| its volume, which may again work detrimentally on the fibre 
| by tearing the latter asunder. Lastly, the carbonate of cal- 
$54,966 61 | clum thus formed may act as a grinding material in the man- 
ner above enumerated. In fact, quite independent of the 


o Dr. Linder- 


recoining, to 


cal scientists 


ted in mines 


fining Com- 
res are taken 
fore of more 


$198,525 84 


times its volume of ammoniacal gas, and gives it off again at namely, p : " , A 

60° C.; that, at 100 the tension of the Taper is seven and | Labor... $87,695 55 corroding action of the lime-water, the latter may act very 
petssloum and ammoniacal gns| detrimentally on the durability and strength of linen fabrics by 
are without action upon each other ; and that the same is true | OTC, 5,143 63 direct mechanical combination.— Manufacturer. 

of petroleum and water, The apparatus consists substantially end erand fuse... 585 10 = 

of a heater which is partially filled with a strong aqueous so- | py ee , ae = CORNELL NATURAL HISTORY SOCIETY. 

with the upper part of a closed reservoir, the lower An per | Blacksmithing. ...........+0+++0+00 937 46 TEE attendance at the recent meeting of the Sa 
the reservoir being connected by means of pipe and suitable | Timbers and lagging. ........... eee. 1,505 22 much larger than usual, and bespeaks a deeper interest in 
valves with the steam or well from which, and the tank to| Freights and sandries............... 2,379 36 these meetings among our special students than has been 
lg 00 manifested for some time past. This is probably owing in 
which, water is to be raised. The reservoir contains a small | 5uperintendence........ 2,500 | alt 
quantity of petroleum, which forms a thin stratum on the sur-| lly te d 
face of the water, and serves to keep the ammoniacal gas from | Carbonates and oxides (soft ores). ...........-- ....tons, 8220 | Natural History, but more especially to the earnestness an 

it. fi a fluid | Estimated cost per ton for mining.....................$4 43 | the enthusiasm for the work which is shown by all—the new 
contact with it, and, as the inventor expresses it, forms a fluid | * well as the old. Ti 
piston. The operation is as follows: Supposing the reservoir | Sulphuret or galena ores. ..... 612 | wer py ye 
full of water, the temperature of the heater is raised by | Estimated cost per ton for mining........-  -.+++++++ $10 00} by the new president, Mr. Gage. In a few ee ae 
suitable means ; ammoniacal gas is given off, and passes over | Silver-bearing quartz ores bought and mined. ...... tons, 1118 ductory remarks, he referred to the objects for which the 
into the upper part of the reservoir, stratum of petro- | Estimated cost per $11 00 | Society was to the of obtaining 
leum preventing its being absorbed by the water there, A | Average assay of 8220 20 per cent lead. — 
yressure is thus created in the reservoir, which forces the | Average assay of 612 tons. .... see cereeecees 70 per cont lead, | ember taking stun past in the work Of the somety; an 
ate * g : that all should join in the general discussion which follows 


WAGES AT MINE. 


Foremen and engineers, per day..............-. 
Ordinary labor, per day........ 
Mining Superintende 


water there out and up to the tank to be filled. When all the 
water has been forced out of the reservoir, the heater is cooled 
by removing the fire and allowing a jet of water from the 
tank to play on it. The water in the heater, as it cools, reab- 
sorbs the ammoniacal gas from the reservoir, and thus creates 


rae ic well rushes u 
a vacuum, which the water from the stream or well rushes up Coat of reduction of 9060 tone of ore........... 


nt, J. Porter. 


every paper, since it is in this that doubtful points may best 
be cleared up, and it often results in becoming the most inter- 
esting and instructive part of the exercises. 

The first paper was presented by Mr. Gage, '77, on the 
development from the egg, of two of our common little 
fishes—the ‘‘miller’s thumb” and the ‘‘red fin.” The eggs 


- $137,822 36 


to fill, and thus refills the reservoir. The heater is then again namely, of the ‘‘miller’s thumb” are found attached in masses of 
Coal, 19603 tons at $38 per - $74,405 2 sometimes several hundred, to the under side of small stonee 
consumption of fuel is almost insignificant as compared with | 87 in the lake, where, curiously enough, they are constantly 
that of a steam-pump of the same capacity. The author also Wood... “ee oie ieee ish bv dn 4,067 12 watched by the male fish till they hatch. Another species of 
describes a modification of his apparatus to be run by the | ee 8.367 21 fish lays its eggs in a single scattered layer on the under sur- 
leat of the sun, in which case the only expense is that of wear | Blacksmithing. ecatbot was, a ee 458 29 face of stones in shallow water. The little “red fins” make 
and tear, which is small, there being no moving parts. Freights....... Seb ssssovens memes 2,456 64 a nest for their eggs in clear gravelly places along the beds 

ai accid injured........ 74 was found that ooking at these eggs under the micro- 

A PROPOSED NEW COINAGE ALLOY. scope, the whole of tbe embryo could be 

THe commercial world recognizes at present only one San Francisco office expenses... .... ‘ 714 75 seen—the brain and spinal cord, the notocord, and even the 
standard metal for all commercial transactions and ex- | Stable expenses...........-...-.++ 761 38 circulation of the blood through the tissues, while the heart 
changes, and that is gold. Double standards have been | Cerro Gordo office, legal, taxes, sur- was as yet only rudimentary and the blood-vessels not yet 
established by individual countries or nations, but such veying and sundry expenses. .... 1,650 00 formed. The different modes of development of the tail— 
domestic enactments have no force outside of their own juris- | Tools, oils, and repairs........... .-. 4,892 25 forming what are called heterocercal and diphycercal tails, 
dictions, and cannot affect the arbitrary and immutable laws | — which are prominent characteristics of large groups—were 
of international trade and commerce. Although we have coins | Cost per ton of ores, reduction......... weceeeeeess + e183 85 | illustrated by diagrams and by preparations. ; The stages In 
of platiua, silver and baser metals, which have heretofore held | Cost per ton of ores, mining... ..............++..+.. 5 58|the development of the embryo under consideration, were 
their own long admitted relative value to gold—say platina | Cost per ton of ores, interest...... oes ph bebesuivennee 58|shown by a number of preparations under the microscope, 
about two to one, and silver sixteen to one of gold—the great | ———|made from embryos of different ages. In commenting upon 
production of silver within the last fifteen years has reduced | Total per ton for mining and reduction...............$19 96 this paper, Professor Wilder promised to speak at a future 
the value of that metal to such a degree that in spite of statu- | meeting upon the development of the tail of the “ gar-pike.” 
tory enactments in our own country in its favor, it requires | WAGES AT FURNACE, Mr. C. 8. Sheldon communicated the discovery of a large 
$21.20 in silver coin to purchase $20.00 in gold coin of equal Engineers and chargers, per day................0++++-$5 00 number of parasites — the aaihet a common ones 
fineness, say 900 fine, which is the standard of the U. S. | Ordinary labor, per day....... — «eee ecsecese. 4 00 | (Botaurus lentiginosus). 1e parasites belong to an unde- 


Mints. The value of fine gold is $20.67 troy ounce, and that 
of silver $1.29. | 

Both gold and silver coin are alloyed with baser metal to 
harden and render it less liable to loss from the constant wear | 
to which it is liable, as fine metals, unalloyed, are too soft for | 
such a purpose. Copper is the alloy used in U. 8. coin; it 
increases its tenacity, but at the same time adds nearly ten 
per cent to its bulk. I, therefore, propose to substitute, in 
place of copper, an alloy for our coin which is not only more | 
valuable intrinsically but also possesses many more valuable | 
qualities than copper, and that is telluriam. It was dis- | 
covered in 1782, by Miller V. Reichenstein, and more caretully 
investigated by Klaproth and Berzelius. i nade ‘ 
rarest elements, occurring as native tellurium, also in combi- | baum to the Carlsruhe Naturalists Society, co 
naiion with gold, silver, bismuth, etc. When fused it is as, rapid destruction of some linen goods, It would 
white as freshly melted tin ; it is brittle, has a specific gravity table linen (table napkins and tablecloths) was b 


Superintendent of furnace, Hugh Morrison ; 
| perintendent, Wm. E. Goodrum. 


Total running time of furnaces, 331 days ; ton 


ver values saved, Yours respectfally, 


of 6.40; when precipitated it is a brewn powder; it fuses at notice, which tore very easily, and showed other signs of 


abut 600°; boils at a full red heat, giving a yellow vapor; heavy wear, after having only been used for eighteen months : ' 
The fibres were examined under the mi-|in general characters, though made up of mostly different 


aove its fusing point it burns in the air, with a blue flame, at a certain hotel. i 
to tellurie acid. croscope, and showed heavy incrustations of 


The scarcity and limited production of this metal is the which was subsequently discovered to be carbonate of Ime ; 
cause of its high price, being quoted-in the London market the fabric gave about eight per cent of ashes, mostly com- | 


at sixty-four shillings, or about $15, per ounce ; but I am con- posed of calcium carbonate. It is natural that t 


fident that upon additional inducements and further examina- posit of such a large quantity of an inorganic substance, 
tiov it will be found that this metal is neither so scarce, nor its | spread between and over the fibres, must have exercised a 


duced, 1325—or 64 per cent of lead assay ; 90 per cent of sil-| 


M. W. BELsSHAW, Supt. Union Con. M. Co. 


DETERIORATION OF LINEN GOODS. 


Tue Badische Gewerbezeitung publishes some interesting | affected by latitude and the height above the sea ; the charac- 
It is one of the | particulars of a communication made by Professor Dr. Birn- | ter of the vegetation undergoing a gradual change from the 


| termined species of Filaria, having a length of 4 centimetres, 
and a diameter of about 1 millimetre. These were found in 
considerable numbers on the membranes between the cerebel- 
} lum and the cerebrum, and between the lobes of the cerebrum 
sof lead pro- | ag well as the orbits beneath the anterior part of the brain. 
How the bird could have maintained its apparent good health 
with so many and so large parasites in the cavity of the skull, 
seems quite a mystery. A similar case was described by 
Prof. Wyman, in the ‘‘snake-bird” or ‘‘ Anhinga” (Plotus 
anhinga) of Florida, 

Mr. [line read a paper u 


Assistant Su- 


n the distribution of plants as 


neerning the | palms and bananas at the equator to the dwarfed and scanty 

appear that | vegetation in the polar regions; the same change being 
rought to his | observed in ascending mountains, the vegetation toward the 
| top resembling very closely that of higher latitudes, Similar 
| latitudes in different countries have their vegetation similar 


a substance | species. Thus the cooler temperate regions of both hemi- 
spheres have forests of hard wooded trees such as the oak, 
elm, ete., but the oaks and elms of Europe are a different 
species from ours. This similarity in general characters with 
difference in species is found to exist in all countries having 
the same mean temperature, Ail the papers were freely dis- 


he actual de- 


p-oduction so expensive, as to justify any such price, Iam very pernicious effect on the strength and durability of the | cussed, —Ci 
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THE ENGINES OF THE “ BRITANNIC.” 


Tue White Star steamship “ Britannic,” plying between 
New York and Liverpool, is probably the fastest vessel afloat. 
Higher rates of speed have been obtained for a few hours on 
the American rivers, and even on our own measured miles. 
But the performance of the ‘‘ Britannic” as a fast ocean 
steamer is unrivalled. 

We have much pleasure in now placing before our readers 
—thanks to the courtesy of Messrs. Maudslay, Sons, & Field— 
engravings of the compound engines—760 horse-power nomi- 
nal—of this vessel. The engravings in great measure ex- 

lain themselves. It will be seen that the engines have four 


cylinders, the high-pressure above the low, plenty of room 


FORWARD ENCINE 
19, /876 


intervening between the two for packing the double stufiing | To this subject Mr. Spottiswoode has directed his attention, | 
boxes. The two high-pressure cylinders are each 48 in, in| and the experiments hitherto made show that the striations 


ELECTRICAL BRAKE. In one of the first of these instruments that were made, the 
bar when influenced by the electro-magnet gave from 700 te 


SPorTriswooDE’s high-speed brake, which forms the subject | 2500 vibrations per second ; the amplitude of the vibrations 
of the present notice, is an electrical instrument possessing | did not exceed 45th of an inch. Brakes have since been 
| considerable interest, offering as it does increased facilities for | constructed capable of giving 6000 vibrations per second. It 
| the study of the various phenomena of vacuum tubes. The /|is to this extreme rapidity and resulting smartness in the 
| subject of stratified light was minutely investigated by Mr. | make and brake as well as to the uniform vibration of the 
Gassiot, who, in some of his researches, used a Leclanché bat- contact breaker that Mr. Spottiswoode mainly attributes the 
| tery of 3600 cells, while many highly instructive experiments | steadiness of the results. 
| bearing on the same subject have recently been made by Dr.| The nicety of the lever adjustment may be realized from the 
| De la Rue with a battery consisting of chloride-of-silver cells | fact that the entire phenomenon of striation may be produced 
varying in number from 2000 to 10,000. It became, however, and destroyed by turning this lever through merely two or 
|a matter of inquiry whether similar results could be obtained | three degrees, which motion corresponds to an elevation or 
without having recourse to such an elaborate expenditure. depression of the platinum point equal to y#yo9th of an inch, 

An entire revolution of the lever produces a vertical displace- 
ment of 7th of aninch. A similar turn of a levelling screw 
suffices to regulate the striw, and even a slight pressure on 
the table supporting the brake will considerably interfere 
with the regularity of the stratified discharge. 

The brake is worked by connecting one of its binding 
screws with the pole of the battery and the other with the 
coil, completing the circuit by the binding screw and the bat- 


AFTER ENCINE 
YULY 19. 1/876 


tery. The instrument is constructed by Messrs. Tisley & 
Spiller, and a model of it is shown in the Loan Collection of 
( \ Scientific Apparatus, London.—Hngineering. 
J) DOUBLE TELEGRAPH-KEY. 
By James O, Byrns, Jersey City, N. J. 


INDIGATEO H.P. 
STEAM — 68 


VAC 28;5' 
REVOLS — 55 


STEAM —— 68 LBS 
vAc — 28.5 
REVOLS ss 


diameter ; the two low-pressure cylinders are 83 in. in diame- | may be produced in equally favorable conditions by the or- 
ter ; the stroke is 5 ft. ; the screw propeller is 23 ft. 6 in. in| dinary appliance of the induction coil. To attain this, how- 
diameter. Steam is supplied by eight oval boilers fired at | ever, one modification in the instrument is necessary. It is 
both ends, having thirty-two furnaces, 6 ft. 6in. long, and 3/| well known that the formation of the striw depends upon the 
ft. 3 inches wide. The boilers contain 2432 tubes, and have a| play of the contact breaker; the greater the amplitude of its 
total eating surface of 19,500 square feet. We append four! vibrations, the more irregular and fluttering are the striated 
diagrams reduced to half size, from which it will be seen that | discharges. Even with the best contact breaker it is difficult 
the distribution of steam is very good. The consumption of | to maintain for any length of time a rapid and uniform vibra- 
coal per twenty-four hours was 96 tons, equal to 1.8 lbs. per} tion. This difficulty is now surmounted, and by the introduc- 
horse per hour. ‘This is a very high result for regular ocean 
traffic. 

The “ Britannic” was built by Messrs. Harland & Woolf, of 
Belfast. She is 470 ft. long, 45 ft. beam, and 5004 tons bur- 
then. She was originally fitted with a lowering screw pro- 


peller, which could be dropped below the level of the keel, } 
but this was found not to answer, and the propeller is now 
fitted in the usual way.—Hngineer. 


. 


MANGANESE BRONZE. 


Some time since we published an article upon a new alloy | 
introduced by Mr. P. M. Parsons under the name of mangan- | 
ese bronze. In that article we called attention to the remark- 
able results obtained by the addition of certain proportions of 
manganese to ordinary gun-metal, the most striking being the 
increase gained in tensile strength, and the ease with which | tion of the “high-speed brake” into the primary circuit the 
bars so treated can be forged. The following comparative tests | striations are readily produced, together with other curious 
recently made with bars of wrought iron and manganese | phenomena not previously noticed. 
bronze show the transverse strength and toughness of. the | The base of Mr. Spottiswoode’s instrument is a rectangular 
material. The bars of each metal were 1 in. square and 144) brass plate loaded with lead for the purpose of increased sta- 
in. long, and they were placed upon supports 12 in. apart. | bility. At one end a binding screw is fixed, and at the oppo- 


They were tested by a weight of 50 lbs. falling through a| site a short stout pillar of brass perforated along its axis for 
distance of 5 ft. the admission of a steel rod which is fastened by a bolt on the 


ELECTRICAL BRAKE, 


CoMPARATIVE Tests or WrovuGcHT Izon, Gun-MrtTaL, AND MANGANESE BRoNzE. 
Permanent) Deflection in Inches in the Length of.12 Inches. 


‘Wnrovcat Iron. Gun METAL. MANGANESE BRONZE, 
¥ Staffordshire Rolled. Cast in Sand. Cast in Sand. Forged. ‘ 
E No.1. | No.2. | No.3 |No.1./No. 2.} No. 3. | No.4. | No, 5. | No.6, | No.1, | No.2 | No.3, | No.4, | No.5. | No, 6, 
1] 112 | | | 82] 86] 90 | .72 73 45 66 | 68 | 69 | | | 
and 
2| broke | .o7 | 96 | 150/158] 163 | 182 | | | 123 | 126 | 99 | 1.06 | 106 
half 
3 |throngh.| 18¢ | 142 | 170 | 222 | 295 | 192 | 159 ow | 178 | 172 | Lay | Lay | | 148 
| 290 | 287 {amd} and! | | | | | 223 | 170 | 180 | 
| 320 | 260 | | oe | ove | 305 | 305 | 3.16 | 245 | 248 
Gl w f= | | | 217 | 2.75 
one 4 20 3.80 3.92 broke. 4.25 . 3.05 3.12 
eco 4.84 4.35 on oe ove os 4.54 ons = 340 
not not n 4 no 
10) Jproken.| broken.) | | “ broken,| #78 
13 eee one one oe eee oe 446 
lipped 
8 
through 
lsupports 


Staffordshire iron was used in the specimen first tested, No. | under surface of the base plate. The upper part of this pillar 

1 was ordinary, No. 2 best mitre, and No, 3 best s.c. iron. | is perforated horizontally for the passage of another steel rod, 
Of the gun-metal specimens, Nos. 1,2, and 8 were of the} which is functionally the vibrating spring that makes and 
qualities ordinarily in use ; Nos. 4, 5, and 6 were specially | breaks the circuit. The free end of this rod 3s between 
made, and of the following proportions : two other pillars situated about the middle of the plate. Im- 
mediately beneath this end is the pole of an electro-magnet. 

The distance between the two is small, and is capable of very 
exact adjustment by means of an underlying metallic bar, one | 
end of which is fastened to the base of the furtber pillar | 


Of the manganese bronze samples, Nos. 1, 2, and 3 were of the | while the other is provided with a very fine-threaded screw. 
quelity manufactured for purposes in which strength and | Just above the vibrating spring there is firmly attached to a 
‘oughness are required ; No. 4 is adapted for purposes in | transverse bar a platinum point, which is also in connection | 
which hardness and resistance to abrasion are the special | with a binding screw and is susceptible of the most delicate 
necessities. Nos. 5 and 6 were forged, and were especially | adjustment. This is effected by a long lever carrying a small | 
suitable as material for bolts or other forgings in which | brass compensating ball at each end ; and, lest the vibrations | 
strength and elasticity are required. The last specimen was | of these lever arms should react upon the platinum point, a 
annealed. The results‘obtained in the experiments, as given | stout wire inserted in a friction collar beneath the binding | 
in the table, show that the manganese bronze specimens gave screw and connected with the lever performs the office of a | 
as much resistance as the iron bars of the best qualities.—Zn.- | steadying arm. All these details will be readily understood 
gineering. | by referring to the accompanying diagram. 


Nea, 4and §........:. Copper, 16 parts; tin, 2 parts. 


THE object is to furnish for telegraph operators a duplex 


key, by which the time taken up by the upward motion of the 
present key may be utilized, and the sending of the messages 


DOUBLE TELEGRAPH-KEY, 


be accomplished in about half the usual time, with greater fa- 
cility and ease. 

The keys CD are jointly connected by a spiral spring, d, 
that interrupts the contact of the key-points with the post 
which is connected to one pole, while the upright support B 
is connected to the other pole of the battery. 

The contact of either key closes the circuit, so that by the 
alternate working of the keys the motion of the hand is util- 
ized in both directions for the transmission of telegraphic 
characters. 

The rear ends of the keys C and D bear by set screws ¢ 
against a double post, F, that is centrally split or divided by 
an insulating layer, which serves to cut out the key by con- 
nection with the main line and keys. The tension of the 
spring d is regulated by the adjustment of the set screws in 
the customary manner. 


CONDUCTING SURFACE FOR ELECTROTYPES,. 


P. CAZENEUVE discusses the different materials the use of 
which has been proposed for the formation of a good conduct- 
ing surface for objects on which it is desired to form a metal- 
lic deposit by aid of the battery, especially such as have a frail 
structure. He considers the objections raised against the re- 
agents already in use, and recommends a 10 per cent solution 
of nitrate of silver in methylated spirit to which 3 per cent of 
nitric acid has been added. When thoroughly saturated with 
this liquid the object is wrung as dry as possible, exposed to 
the action of strong ammonia for a few seconds, and then 
placed in the vapor of mercury. It is then ready for immer- 
sion in the copper bath. By this method he has succeeded in 
covering flowers, leaves, insects, etc., with a perfectly regular 
metallic layer. 
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IMPROVED BAROMETERS. 
By Epmunp C, WaGner, Fort Seneca, 
A isa dial, with “dry,”’ “ very dry,” ete, marked in mar- 


hard wood, not susceptible to dumpness or moisture, and laid | ber of slightly different grades ; or, in the same set of stills, or 70 to 90 kilos. of potash. 


more highly volatile products. The still A* contains a still that the operation is repeated five times. Except for the 


December 16, 1876, 


lighter product of still higher gravity, and so on, as far as the transport of the wool, one man suffices for the work. 


process is carried, 


According to Maumné, a fleece weighing four kilogrammes 


By carefully grading the successive degrees of heat in the contains 600 grammes of grease, in which is 198 grs, of 
gin. B, indicator made to revolve by the gearing C and D, | successive stills, this process may be carried to any exteut de- carbonate of potash ; and, according to data published since, 
The under part of the spring E is made of some close-grained, | sired, and the original oil may be separated into a large num- 1000 kilogrammes of wool yield 140 to 180 kilos. of dry salt, 


Fuchs only gives 300 grammes 


lengthwise with the grain, and very thin, The upper part f| any one of the grades that has been collected as above may 0! grease per fleece. At the wool-washing works of Dihren, 


. composed of some soft, spongy wood, very susceptible to| be treated in like manner, and be separated into separate and 


dampness or moisture, and ab ut three times as thick as the | distinct grades. 


under part, laid crosswise with the grain—that is, the grain | 


of the under part and the upper part forming right angles—| may be drawn off as collected, and by a feed-pipe, J, the still 
with two or more slots or grooves running through the upper|A may be supplied with fresh liquid as rapidly as distilled, or 
part f of the spring lengthwise to admit the atmosphere. In| and thus the process may be made continuous, and all the dif- | 


the presence of moisture in the atmosphere, which precedes 


all rains, the upper part of the spring immediately absorbs 
the moisture, thus causing it to swell or stretch, while the 
under part will remain comparatively the same, and the 
spring will commence to bulge or raise up in the middle, thus 
moving the gearing C and D, which moves the hand around 
on the diai toward “rain,” etc. In the absence of moisture, 
the upper part will begin to contract or shrink, and the hand 
will move backward toward “dry,” ete, 

It is a well-known fact that moisture penetrates wood much 
more rapidly from the ends than trom the sides ; hence the 
slots or grooves g, cut lengthwise through the spring and 
across the grain of the soft or porous part /, by this means 
exposing to the action of the atmosphere more surface than 
could be done in any other way. 

It will be seen from the foregoing that Mr. Wagner's device 
is a hygrometer ; not, as he supposes, a barometer. 


SEPARATION OF PETROLEUM PRODUCTS. 


By James Co.e, Jr., Cleveland, 0. 


APPARATUS for effecting a separation of crude petroleum 
into various distillates, the operation being continuous. 

The still A being charged with the liquid, such as petro- 
leum or any one of its distillates, or the residual product left 
after a partial distillation of petroleum, steam is passed through 
the pipes BB’, which we will suppose to be perforated, as 
shown. As the liquid warms, the ligh er and more volatile 
products will be volatilized and passed over, the very lightest 
passing over with a very moderate heat, and, as the heat is 
increased, the heavier and more e-ndensable products succes- 
sively vaporize and pass over. If steam or air blast through 
the pipe G is employed, these volatilized producis, as soon as 
they seperate from the liquid, are instantly caught up and car 
ried ont of the still, As these products pass forward through 
the pipe D, the heaviest of them are conde ised in the conden- 
ser E, and fall asa liquid into the second still, while the light- | 
er portions pags on through the pipes D’, etc. That which 


ferent grades may be produced and collected simultaneously, 
and by a single operation, 


Faucets K may be locaved at suitable points for drawing off 


and testing the products at any point. 


EXTRACTION OF POTASH FROM WOOL IN THE 
GREASE, 


THE apparatus represented in the subjoined cut is the in- 
vention of Mr. H. Fischer, engineer, of Hanover, and it is 
| claimed for it that it gives as concentrated a lye as possible, 
and requires little labor. 

Four vats, A, B, C, D, are suspended between two rings, F, 

| which are movable on the axis E, and oscillate freely on the 
axis to which they are suspended. One of the rings, F, is 
| fitted with a toothed corona, or crown wheel, with which is 
| connected a small crank, which is so arranged that a single 
laborer can set the whole apparatus in motion. In Fig. 1, it 
| will be seen that the reservoir, A, has a false bottom, and is 
fitted with a cock and tube, by means of which the lve is run 
off into the vat B. Figs. 3, 4, 5, and 6 show the working of 
the apparatus. The figures piaced by the side of the 
numerals I, II., etc., which represent water, show how many 


Fi. 


8 


— 


times that same water has served to wash the wool in its 
passage through the apparatus ; in the same manner the let- 
ters o, p, g, Which refer to the wool, are accompanied by 
figures indicating how many times each portion has been 
already washed by the water ; 0, representing raw wool ; 0, 
wool once washed, and so on. In Fig. 6, in A, is wool already 
washed four times. 

The operation is as follows : 

1. Fill A with pure water, I, ; then, at the end of a certain 
time— 

2. The water I, is turned into the vat B,and the apparatus 


| moved till B oceupies the place of A. 


3. Empty A, and fill it with raw wool 0); turn into vat C 
the water I,, and the pure water, II,, into B. 

4. Run off the water, I,, from C into D, and II, from B to 
C: then turn the apparatus one quarter round (Fig. 5). 


mal! 


SEPARATION OF PETROLEUM PRODUCTS. 


falls into the still A’ may pass through a rose, F, so as to drop 
in form of spray through an atmosphere which has been suffi- 
cieutly heated to vaporize and drive out all except the very 
heaviest of the liquid product, which will remain in the still 
A’. The volatilized products continue on forward through 
the pipe D’ and the condenser E/ of more power than the first, 
and here the next heaviest grade is condensed and falls in like 
manner, preferably throug! a rose into the third still, where 
a still lighter heat is applied, or may be, leaving a certain 
grade of liquid, and passing the vaporized or lighter products 
still further forward, and so on. ‘The result is that in the still 
A; is left a heavy oil suitable for burning-fluid, and for other 

urposes where the liquid is required to stand a high fire-test, 

ing enti ely devoid of those very light and highly volatile 
and inflimmable products that will vaporize and cause explo- 
sion wh -n a very slight heat is applied 

In the still A! is a lighter oil of higher gravity, of lower 
fire-test, but still devoid of the lighter and more explosive and | 


5. Direct the water, I,, from D to A on the raw wool, O» 
and I], from C to D, and turn the pure water III, into C; 
empty the vat B, and fill it with raw wool, p, o. 

6. Let off the water, I, from A into a reservoir; II, from 
D to A; and III, from C to D; then turn the apparatus for 
the third time (Fig. 4). 

7. Tue water II, is turned from A to B, III, from D to A, 
and D is filled with fresh water, 1Vo. Discharge the ex- 
hausted wool from C, and fill it with fresh wool g o. 

8. The water II, passes from B to the reservoir III, from A 
to B, and IV, from D to A ; then the apparatus is turned for 
the fourth time. 

9. The water III, is directed from B to C on to the raw wool 
qo, 1V_ from A to B, to wash the wool Po for the third time, 
and, as before (see 1), pure water is turned into A on the wool 
O; D is then filled with raw wool ro, and so on. 

The water | is thus successively in contact with the wool in 
the vate A, B, C, D, and A and II in B, C, D, A, B, etc., so 


By faucets H the products remaining in the several stills | 


near Hanover, they only get 152 kilos. of raw potash out of § 
tons of wool, and it contains 80 per cent of carbonate, |y 


[| Fie 2 


1867, Maumné & Rogeltet produced at their works at Rheims 
and Elbceuf 150 tons of pure potash from grease, and there 
are similar works at Roubaix, Antwerp, Verviers, Liége, 
Bruges, Hanover, Déhren and Bréme.— Textile Manufacturer. 


AN IMPROVED ASPIRATOR. 
By R. H. RicHarps. 


THE arrangement of this improved form of aspirator is 
shown in the figure. 

A glass tube should be bent of the form represented. This 
is essential, as it serves to break up the water jet into foam 
and thus start the suction. 


I find a hydrant pressure of abovt 20 pounds on thie square 
inch, equivalent to 40 or 50 feet column of water, will easily 
exhaust to within 1 mm. of the tension of aqueous vapor, 
and will cause a flask of water to effervesce as the dissolved 
air is disengaged.—C hemical News. 


NEW THEORY OF LATENT HEAT. 
By M. Le GENERAL FAVE. 


THE substance which fills space, and which we call ether, 
without knowing whether it is simple or multiple, transmits 
the solar heat to the planets. This heat is a vibratory move- 
ment which the ether communicates to ponderable matter, 
and which has a speed of translation so considerable that we 
may ask if the heat coming from the sun does not exert & 
repulsive force upon each planet. Transparent bodies are 
| traversed by radiant heat in a greater or less degree. That 
| is, the vibratory movements of the ether intercommunicate 1D 

the whole interior of the transparent body without being 
transmitted, at least directly to the ponderable matter. Thus, 
transparent bodies are constituted with ether interposed iD 
| their interstices, It is known that a body which has pas 

‘from the solid to the liquid state, or from the liquid to the 
gaseous, has absorbed latent heat, and yet the molecules 
doultless have not changed their vibratory speed when the 
solid, liquid, or gas has been brought to the same tempers 
ture. What, then, is the latent heat, that is to say, the move- 
ment insensible to the indications of the thermometer? W® 


believe that every thing may be explained; that the liquid 
contains, to a larger degree than the solid, interposed e ~ 


which vibrates in unison with the ponderable matter. ° 
this hypothesis, the gas would contain yet more conatitet 
\ether than the liquid. The transparence of liquids and the 
facility with which gases give passage to radiant heat, #t¢ 
| facts favorable to this explanation. —Comptes Rendus. 
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DEXTRINE. 


Ir is said—but with what truth we do not know—that 
dextrine owes its introduction to commerce to a fire that 
occurred at a starch manufactory, when a workman, on in- 
specting the ruins after the conflagration, found some of the 
starch that had been for some hours subjected to a high tem- 
perature, and, noticing the effect which the water had upon 
it, saw in the accident a probable source of profit. Experi- 
ment soon proved that his observation was correct, and re- 
sulted in the establishment of a manufactory of * British 
gum,” the process being for a considerable time’ guarded as 
a valuable trade secret. Be that as it may, dextrine is now 
an important branch of manufacturing trade, and is largely 
employed in the arts. Unfortunately for photography, how- 
ever, dextrine is principally valued for its adhesive property, 
und a low price is more desiderated than purity, the result 
beiag that commercial samples vary so much that some yield 
a stuf paste with fifty per cent more water than others, some 


When it has become lukewarm, the carbolic acid, mixed | 
with the spirits of wine, is very on added in a little | 
| stream, the mixture being stirred the while, and this com-| 
| pletes its preparation. 

More than a pound of the best cementing material is the | 
|result, which should be stowed away in a wide-mouthed | 
bottle, and provided with a cork to protect it from dust. 
Only as much of the material as is required for immediate | 
;use should be removed at any one time. It will be found 
| very soft to use, to cement very firmly, and to possess particu- | 
larly good keeping properties ; moreover, it is quite free 
| from hard and lumpy particles. 


GELATINE EMULSION PLATES. 
By H. J. PALMER. 


DuRING the last few months I have been making attempts 


and inside left quite transparent; the second film has the im- 
pression of the tinted ground with light white lines and 
white letterings, representing the name of the subject or 
artist, etc., with transparent space left for subjects of first 
and third films. This latter one bears the portrait fitting 
exactly the frame of the first film, but transparent in other 
parts, Superposed transparencies are printed as usual. The 
resulting print will show the advantage of combination, 
besides the size of the picture gains in magnitude ; the small 
card portrait fills now a 10 x 8 plate without being enlarged. 
This other portrait shows a different combination, which can 
be varied without end. 

Magic-lantern and stereoscopic slides can be also very 
much improved by the application of the same system. In 
stereoscopic prints, especially, an important improvement is 
introduced by adding stereoscopic transparency of the orna- 
mental frame, which, being taken at the much nearer distance 
than the principal subject, will appear also much nearer to 
the observer, enhancing by this meaus the solid aspect to an 


coutain much unaltered starch, and sulphuric acid and lime | to attain the great desideratum of those who work with the | extent till now unknown, The same method is applicable to 
are frequently present—impurities arising from carelessness | gelatino-bromide process—an emulsion upon which absolute | the production of combined negatives of line engravings or 


in manufacture rather than from intentional adulteration. 

In the production of the best samples, starch—generally 
that from the potato—in the dry state is exposed for a num- 
ber of hours to a temperature of about 150° C., by which it is 
converted into dextrine—so called because it possesses the 
property of rotating to the right the plane of polarization. 
The empirical formula of starch is Ce Hyo Os, and that is also 
the formula of dextrine, so that the change can hardly be 
said to be chemical, but may be described as molecular— 
simply a rearraugemeat of the atoms; and the conversion is 
known to be complete when the dextrine ceases to strike the 
characteristic blue tint when acted on by iodine. . The trans- 
formation is much more rapidly effected in the presence of 
nitric, hydrochloric, or sulphuric acid, aud we believe that 
the process now generally adopted is to gelatinize the starch 
by boiling, then add sulphuric acid, and boil till the trans- 
formation is complete ; neutralize the acid with carbonate of 
lime, filter out the insoluble calcium sulphate, and evaporate 
io dryness. Dextrine so prepared always retains more or 


| reliance may be placed ut all seasons of the year. 
I have long ago arrived at the conclusion that the ordinary | 
gelatine film, without the presence in it of an organifier of 
some kind, is utterly untrustworthy. Experience has abun- 
| dantly proved this to be the case. 
| ‘Twenty grains of gelatine are melted in the usual way in 
| three drachms of water, in which ten grains of bromide of 
ammonium have been dissolved. Twenty yrains of silver | 
are added in one drachm of water; the emulsion is poured 
lout to set; and then, after some hours’ washing in a fine 
hair-sieve, on being melted four drachms of warm beer are 
added. Any amount of density can be got with beer plates | 
with alkaline developer alone. 
| Beer emulsion, however, will not give an absolutely trust- | 
| worthy film. In damp weather plates prepared with it are | 
| apt to be attacked by smal! fungoid spots, which spread over 
| the plates, and ruin them utterly. 
| [then had recourse to coffee, and the result was most satis- 
factory. Negatives were prepared exactly in accordance 


less calcium sulphate, and generally also some glucose—a@ | with the formula and details I have already given, with the | 
substance int» wich the whole may readily be converted by | single exception that coffee was substituted for beer. These | 
prolonged builias, the dextrine taking up an atom of water | plates give negatives of great softuess and beauty in thirty 
and becoming grape sugar, thus : seconds. 

CoH, 90s + HJO=C.H, 0c. Coffee plates admit of considerable latitude of exposure, yet | 
It will be evident then that dextrine for photographic pur- 


| plate 5 had an exposure of thirty seconds. Good results are | 
poses should be prepared by dry torrefaction, so as to secure | obtained from the gelation-coffee process when it is applied to | 
uniformity and freedom from impurity, the neglect of this | 


portraiture. 
precaution being in all probability the cause of the variation | 


drawings, where insertion of the printed or written inserip- 
tion for subsequent photo-mechanical printing is self-evident. 


ELASTIC DAMMAR VARNISH FOR PHOTO- 
GRAPHS, ETC. 

AN elastic flexible varnish for paper, which may be applied 
Without previously sizing the article, may be prepared as 
follows: Crush transparent and clear pieces of dammar into 
small grains ; introduee a convenient quantity—say forty 
yrains—into a flask, pouron it about six ounces of acetone, 
and expose the whole to a moderate temperature for about 
two weeks, frequently shaking. At the end of this time 
pour off the clear saturated solution of dammar in acetone, 
and add to every four parts of varnish three parts of rather 
dense collodion ; the ywo solutions are mixed by agitation, 
the resulting liquid allowed to settle, and preserved in well- 
closed phials, This varnish is applied by means of a soft 
beaver-hair pencil, in vertical lines, At the first application 
it will appear as if the surface of the paper were covered with 
a thin white skin. As soon, however, as the varnish has be- 
come dry, it presents a clear shining surface. It should be 
applied in two or three layers. This varnish retains its gloss 
under all conditions of weather, and remains elastic ; the 
latter quality adapts it especially to topographical crayon 
drawings and maps, as well as to photographs.— Pharmazeu- 
tisches Ventralblatte. 


The picture has all the brilliancy of a wet plate, and amply 
in the results of which operators have fre ;wently complained. 


A solution of dextrine suitable for photographic purposes 
should not give a blue color on the addition of iodine, no 
precipitate on the addition of oxalate of ammonia, and not 
redden blue litmus paper. 

Such a sample of dextrine once obtained, and a supply en- 
sured, there are, we: believe, many purposes to which it 
might be advantageously applied. As a mountant we think 
starch is, perhaps, more generally employed than any other 
substance ; but it does not keep well, aud might with advan- 
tage be superseded by dextrine. The latter dissolves readily 
even in cold water, and instantly when the water is hot, and 
with the addition of one drop of carbolic acid to each ounce— 
or, better still, a few drops of an alcoholic solution of salicy- 
lic acid—will keep indefinitely, and be always ready tor use. 

As the organic medium in the reproduction or strengthen- 
ing of negatives by the “ dusting-on” process, the value of 
dextrine is well known, and would, we think, be more ap- 
preciated if the precautions here indicated to ensure purity 
were attended to. It is as a preservative, however, that we 
think pure dextrine is likely to be most valuable. We are 
aware that it has been frequently so used, both alone and in 
conjunction with other substances, but for some ‘reason or 
other it has not taken a permanent position amongst dry 
processes—a position to which, judging from what has been 
done with it, we think it is fairly entitled. 

Our readers are no doubt aware that the great bulk of the 
experiments in dry-plate work during the past few years have 
had for their object the attainment of the best results in the 
shortest possible time; and yet we doubt whether at the 
preseut day there is prepared, either privately or commer- 
cially, a plate exceeding, if equalling, in sensitiveness some 
that were largely used twenty years ago. At that time Mr. 
Sparling and Mr. McGlashon, of Edinburgh, were working 
together, and published large numbers of instantaneous 
street and other views. Many of those were taken on dry 
plates, the preservative being dextrine, or dextrine and albu- 
men. Those plates were, if our memory be not at fault, 
developed with iron, and the dextrine preservative contained 
suilicient silver to form an image of sufficient intensity by 
the first operation. 

Dextrine is insoluble in alcohol, but dissolves in a mixture 
of that body and water; and, judging from the resuits of 
some experiments we have made and are still making, we 
lave reason to believe that such a solution applied to an ordi- 
nary emulsion plate, in which there is a trace of bromide in 
excess, without washing will give a greater degree of rapidity 
than any of the organifiers in general use.—British Journal 
of Photography. 

NEW PHOTO CEMENT. 
By M. Stravus—Photographische Notizen. 


Tue following are details for the preparation of a starch or 
paste which deserves to take rank before all other materials 
of the same kind. Those who have once used the same will 
never, | am convinced, employ any others. 

Particularly may it be recommended to photographers who 
are employed in carbon printing, for it possesses the property 
of great durability. In its preparation the priucipal point is 
that the arrowroot should be pure and free from adultera- 
tion; I have made experiment with some purchased in 
Prague, but failed altogether in getting good results, for the 
simple reason that it was largely adulterated with potato-meal. 
A genuine arrowroot is absolutely necessary. 

The recipe for the preparation is as follows : 


Best arrowroot (Bermuda)........ 52 grammes. 
Spirits of wine ...... 35 


The arrowrvot is in the first place reduced toa paste by 
meaus ot forty grammes of the water, and then the remainder 
of the water, together with the gelatine, after it has been cut 
into little pieces, is added, and the whole brought to a boil- 
ing point, taking care to stir meanwhile. The paste must 
boil for at least four or five minutes, or it will not be good. 
It is then put on one side to cool, 


sufficient density for printing. The coffee 1 have used was _— 
| taken from the coffee-pot at breakfast, diluted slightly with THE MOVEMENT OF THE RADIOMETER. 

| water, and then carefully filtered. 

| The accompanying diagram represents a filter I have de- Pror. E. FRANKLAND has experimentally determiued that 
| vised for gelatine emulsions. These are extremely sluggish | the movement of the radiometer is due to heat. In a recent 
in passing through filtering-paper, and the double funnel letter to Nature le says : ‘ a : 

“The radiometer used had disks of aluminium polished on 
one side and blackened on the other; it was more than usual- 
ly sensitive, and would sometimes continue its rotation for 

a alae twenty minutes after the sun had set in the sea, 
PHOTO BURNISHING. “The instrument being in a room in which the radiation was 
far too feeble to cause the arms to move, I grasped the bulb 
Messrs. Ewrne & Co., Toronto, say :—As there are so many | with both hands, so as still further to exclude it from light. 
of the photographic fraternity using a burnisher of some make | The vanes immediately began to revolve briskly, the polished 
or other, and as the usual method of using alcohol or water | sides first. Removing my hands after two or three minutes, 
| with soap in sclution is open to serious objections, we propose | the movement soon stopped; and then, after a very brief 
| the following as a substitute:—Take water six ounces white | interval of rest, began in the opposite direction, and 80 con- 
Castile or soda soap quarter ounce; dissolve by heat. When tinued for several minutes. 
| dissolved take a cloth—or, better, a sponge—perfectly clean,| “I now placed the instrument in a room, near to a window 
and immerse it in the solution, squeeze slightly and dry. | through which the light of the full moon in a clear atmo- 
| When ready to burnish, rub the surface of the photograph sphere was shining. The arms of the radiometer did not 
| with the dry sponge or cloth and burnish; the result will be| move. By means of a large lens the moonlight was then 
all that can be desired. The objections to using the alcohol | concentrated about 200 times, and allowed to tall full upon 
or water with soap in solution is that the enamelled surface | the blackened side of one of the circular disks, in such a way 
| of the nicer qualities of cardmount is soluble in alcohol, and | as to cause the intensely brilliant image of the moon to nearly 


| allows the gelatine in the filter to be surrounded with hot 
| water, 


| the enamel of cheaper grades in water; in either case there is | 
| danger of getting particles of enamel on the burnished plate, | 
| the heating causing it to adhere and injure the surface of the | 
| next photograph burnished. By using the sponge there is no | 
| danger of raising the enamel, and no liquid being applied the 

| surface of the card and photograph is uninjured. 


COMBINATION NEGATIVES. 


| Mr. L. WaARNERKE, in a communication to the South | 
London Photographic Society, describes a new mode of pro- 
ducing combination negatives applicable to almost every 
class of photographic production. It is based on the special 
facility the tissue negative possesses to be joined together ; | 
| but, unlike the system lately described of producing pano- 
| ramic negatives by joining various sections of the panorama 
| edge to edge, I join them for the purpose face to face, or | 
| Superpose two, three, or any number of the images to form 
| the desired combination. It involves the necessity of produc- 
| ing a positive transparency, which is printed again (using the 
| tissue in both instances), and reproduces the negative with 
| all the alterations, additions, or subtractions. 

The sensitive tissue, by its extreme thinness and by the | 
absence of a polished back surface, is admirably suitable for | 
the reproduction of a negative possessing, unaltered, the | 
quality of the original. 

Thus with a landscape subject : the original negative, as is | 
usually the case, will represent the sky when printed as 

| white paper. A great improvement will be conferred by 
| reproducing this negative with clouds, and this is done in the 
following manner : First, the transparency is printed on the 
| tissue, taking care to secure the sky perfectly transparent. 
| Another transparency is produced from the cloud negative, | 
| leaving perfectly transparent all the space corresponding with | 
| the landscape outline, which is easily done by inserting be- | 
|tween the cloud negative and the sensitive tissue a paper | 
mask cut out from the sheet of albumenized sensitive paper, 
after printing it behind the landscape negative, cutting out 
with scissors or knife the part representing the sky and 
blackening it subsequently by light. Two transparencies | 
thus produced will, when superposed, form a new one, which, 
when printed in contact on a fresh sheet of the sensitive | 
tissue, or copied in the camera, will produce a negative either | 
the same size or diminished or enlarged, which naturally 
will give a print on paper, or otherwise, equal to the original 
| in quality ; but having the sky represented by clouds instead 
| of white paper, and refiecting the artistic feeling of the ma- 
| nipulator displayed in the choice of the suitable cloud subject, 
and in giving them proper intensity or gradation o! intensity. 

My next illustration is the application of the same system 
to a portrait negative. By examining the combination which 
I now submit for inspection, you will observe that it is formed 
from three films—the first bearing a representation of the | 
| ornamental moulded frame of oval shape, with space outside | 


cover the disk. Not the slightest movement occurred, al- 
though the concentrated light impinged upon the disk for a 
quarter of an hour. 

“ As is well known, the light of the moon contains, for a 
given luminosity, far less heat rays than does light from any 
terrestrial source, no matter how much the latter may be 
strained through intranscalent media ; in fact it requires Lord 
Rosse’s 6-feet reflector clearly to demonstrate the excessively 
feeble thermal power of the lunar rays. 

“ These experiments show, firstly, that light is not necessary 
to the movement of the radiometer ; secondly, that light only 


| contributes to the movement in so far as, by its absorption, 


it is transformed into heat; and thirdly, that the motion is 
due to the unequal heating of the two sides of the disks, the 
cooler surfaces always preceding the warmer; for when the 
instrument was grasped by the hands, the blackened surfaces 
of the disks rapidly absorbed the heat rays, whilst the polished 
surfaces reflected them. Thus the surfaces of the blackened 
disks remained warmer than the metal beneath, but gradually 
communicated their heat to the latter. On removing the 


{hands from the bulb, the thermal condition of the disks 


would soon become reversed; the black surface—a good 
absorber and also a good radiator—would cool much faster 
than the opposite surface, which being of polished metal was 
an exceedingly bad radiator. 

“The blackened surfaces, therefore, now became the coolest, 
and preceded the polished ones—in other words, the direction 
of rotation became reversed.” 


THE RADIOMETER. 
By G. Warmouecn Wessrer, F.C.S. 


THE generally accepted view of the constitution of all bodies 
is, that they are composed of a number of infinitely minute 
particles called “ molecules,” and that to the motion of these 
particles by vibration, rotation or translation (that is, from place 
to place) are due all the phenomena of heat, temperature, 
chemical action, etc. The heating phenomena now alone 
interest us. The exhausted bulb of the radiometer contains 
but a comparatively small number of these molecules, The 
action of heat in increasing the temperature is to put the 
molecules in most violent motion. Sunlight or daylight, 
including heat rays, being allowed to fall on the blackened 
vanes soon increase their temperature, and the rapidity of 
motion in the individual molecules which compose it. There 
is, consequently, on that side a more violent action between 
the molecules of the gas (which, under all circumstances, are 
always supposed to be in violent commotion, tossing to and 
fro with great rapidity), and therefore a reaction takes place 
in a contrary direction—the vanes have a tendency to retreat ; 
and so as long as there is the radiation of heat or light—tor 
there is no more essential difference between them than 
between the notes on a musical instrument—the radiometer 
continues its wonderful revolutions, 
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LESSONS IN MECHANICAL DRAWING. 
By Prof. C. W. MacCorp, 
No. XXXI. 


Ir will very frequently happen that in making a “ gen- 
eral plan ’’ of a piece of machinery it will be necessary to rep- 
resent intersections of surfaces, such as we have been con- 
sidering recently, but in positions quite different from those 
selected. We say in making a general plan, because it usu- 
ally is the case in making detail drawings that we are at 
liberty to represent the surfaces which intersect, in any posi- 
tion that may be most convenient ; the purpose of the detail 
drawing being simply to show the construction of an isolated 
part, and not to indicate the position in which it is to be 
placed, it would be very absurd to complicate matters by mak- 
ing oblique views when direct ones would answer far better. 
In fact, it may be laid down as a rule, that in constructive 
drawings, foreshortened views are always to be avoided 
whenever it is possible. In general plans, however, this is 
not always possible ; and indeed it is not always possible in 
detail drawings, since, although direct views may be made of 
the more important and the greater number of parts, yet some 
portions of even a single piece may be inclined to these, and 
so intimately connected with them that it is impossible to 
omit any of them in any view. 

It will naturally occur to the reader that in such case the 
difficulty may be met by first constructing such inclined part 
separately in the most direct manner, and afterward ascertain- 
ing its appearance when inclined, by the methods of succes- 
sive revolutions, already explained. If it should so be that 
this has not occurred.to him, we now make the suggestion ; 
for it is in this precise manner that the inclined representa- 
tion can usually be made most expeditiously. 

There are, it is true, methods by which the curves of inter- 
section of various surfaces may be constructed, when the sur- 
faces themselves are inclined, without going through the 
steps referred to ; but those methods are not so easily under- 
stood or explained, and in many instances the labor involved 
is hardly if any less, if indeed it be not actually greater, than 
that of making the original construction and the revolutions. 

Now, it is to be remarked that it is not by any means ne- 
cessary in all cases actually to make all the views on the 
paper, which have been given in the diagrams illustrating 
this mode ef working from one position of an object to another ; 
instead of espying a view in the new position, we may look 
at the old o1¢ from a different direction, which amounts to 


the same thing, and by transferring the measurements which | 
are not changed, from one of the other views in the original | 
position, we may save some labor. 

As an example, we give in Nos. 1, 2, 3, of Fig. 275, three 
views of a vertical cylinder, intersected by a horizonta! one of | 
the same diameter, the axes meeting ; in short, it is precisely 
the same object as that shown in Fig. 238. In this figure the 
axes of both cylinders are either perpendicular or parallel to | 


the paper in all three views, the simplest relations in which still looked horizontally, but the house had been tilted over | arrangement shown in Nos. 1, 2, and 3. : 
they can be placed ; thus in the front view the intersections, either away from or toward him. Since, however,he has not | circumstances whether such a third view will be required or 
which we have seen to be plane curves, are seen edgewise, turned his head either to the right or the left—in other | not ; it may be in such a case as this—the intersecting cylin- 


and appear as right lines. 


Now, we may revolve this object on the axis of the vertical | although his eye is elevated or depressed, it will be seen that | are required in order to make it clear, and may be so situated 


cylinder, say in the direction of the arrow in the top view, and | 
still look at it from the front, as indicated by the vertical ar- | 
row, in which case the side pipe or horizontal cylinder would | 
be turned away from us, but the heights of all the points | 
would -emain unchanged. 
But, instead of copying the top view in a new position, we | 
may effect the same object b 
stands, from a new direction, If we go round a vertical cyl- 
inder to the left, and Jook at it in the direction of the inclined | 
arrow, the result, so far as the appearance of the object is | 
concerned, is the same as if we turned the solid itself as at 
first suggested. In the first figure we have drawn a base line 
LL, on which the cylinder stands; if we draw a new base 
line, L’ L’, perpendicular to the new direction in which we 
are looking, it will be readily seen that the height of every 
point as measured from that will be the same as in the ori- 
ginal front view, measured from L L. In either case one 
axis is vertical, and the base line represents a horizontal | 
‘plane, like the top of a table, on which the object rests, and the 
altitude of every point is the same, if we look at it in any direc- 
tion parallel to this plane. By turning the paper round, so as to 
make L’ L/ horizontal, there will be no difficulty in perceiving 
that our original top view will answer just as well as a new 
one, and that in constructing our new front view we have only 
to transfer the heights from the original front view. And in 
fact, in the actual construction of this new view, it is a good 
plan to shift the paper on the drawing board, and set it so, 
that L’ L’ shall be really horizontal, adjusting it by the T- 
square, which is readily done by putting a single pin in the 
upper left-hand corner, around which it may be turned until 
the adjustment is completed, when it is to be secured by the 
other pins as usual. We then proceed to construct view No 


4 by drawing the new centre line C D—which will be vertical | 
of course—and afterward operating exactly as was done in the . 


lines parallel to the base line may be drawn with the ; 

square, which will save time—unless, indeed, they make | lesson is devoted differs from that before given, the essential 

angles of 45°, 60°, or 30° with the original horizontal, in 

which case the triangles may be more readily used without 

shifting the paper. 
From N 


original construction of No.1. That is to say, each point will 
appear perpendicularly under its position in the plan or top 
view No. 3, and its distance from L’ L' will be the same as 
that from L. Lin No.1. Perpendicularly under, in the new 
ition of the paper, means perpendicularly to the new base 
ine, and the only difference between No. 1 and No. 4, is that 
in the former the distances to the right and left are measured 
in the direction of C A, while in the latter they are measured 
in the direction of b C f, as seen in the top view ; it being ob- 
served that Ci is perpendicular to CB, andbftoCD. A 
few of the more prominent points are denoted by similar let- 
ters in these three views, which, in connection with the fore- 
going, will we think enable the reader to trace the operation 
without going farther into detail. 

Another illustration may be made use of, which will per- 
haps aid in clearly comprehending the nature of the above 
operation. If an observer places Himself in front of a house, 
for instance, and looks perpendicularly against the wall, he 
obtains a definite view, in which the altitudes, as well as the 
distances from right to left, of all visible points are fixed. 
Supposing the front wall to be due east and west, and the 
observer to look due north, the position of affairs will exactly 
correspond with that shown in Nos. 1 and 3 of Fig. 275. Let 
him now look still horizontally, but say in a northeasterly 


but their relative distances to the right or left will be altered ; 
in fact, right and deft no longer mean the same, and the new 
posture and new direction will alter the aspect of what he 
sees, and the situation will then correspond to what is shown 
in Nos. 3 and 4. 

We see, then, that we may save the labor of copying our 
top view by this expedient ; and this is an item which may 
prove of considerable importance. If, for instance, such a 
view as No, 4 be required in a ‘‘ general plan,” and a detail 
drawing giving Nos. 1 and 3 is at hand, we may simply pin 
it down with a strip of paper over it in the region occupied 
by No. 4, and constract the latter on this strip, to be after- 
ward copied on the general drawing, which may be on a dif- 
ferent scale. The principle is exactly the same as in the 
longer operation previously described, in which the top view 
is copied in a new position ; but it is by means of expedients 
like that just mentioned that the labors of the draughtsman 
may often be materially reduced, and, what is of more im- 
portance, time saved ; hence we are anxious that the student 
should thoroughly understand this mode of operation, and, if 
we succeed in making it clear, shall be perfectly satisfied 
even if he does think us prolix. 


Hig. AVY. 


direction : the visible points will not change their altitudes, | 


regarding L” L” as horizontal. In making this view each 

int of No 5 is projected in a direction parallel to F E—that 
is, perpendicular to L” L’—and the distances from the observer 
are measured from a line zz, al-o perpendicular to L’ L’, 
drawn through n, the nearest point. It is hoped and pre- 
sumed that the student has by this time become so familiar 
with the process of constructing a third view, when the other 
two are given and the form of the object fully known, that 
he will be able to apply his knowledge in this instance, with- 
out farther hints; if he has not, the only remedy is to go 
back and review the preceding instractions, keeping in mind 
the fact that the illustrations which we give are merely 
special cases selected for the purpose of illustration only, 
that it is incumbent on him to devise other exercises for him- 
self, and that complete mastery of these principles can be 
attained only by assiduous practice in their application under 
varying conditions. It is by no means enough to reproduce 
the diagrams ; he must draw other objects than those given, 
change the proportions, select different angles of inclination, 
and in every possible way avoid any association of a principle 
or a process with the »ppearance of any figure which may be 
introduced to illustrate it. 

Having completed No, 6, it will be noted that Nos. 1, 2, 8 
represent our two cylinders in the simplest relation to the 
paper in all the views ; 3 and 4 represent them after revolu- 
tion about a vertical axis, and the group 2, 5, 6 isa drawing 
of the same object after revolution about a horizontal axis 
perpendicular to the paper in the side view 2. 

Now, considering the object in this last group to stand on 
the horizontal plane LL, we may treat the top view, No. 
6, just as we did No. 3—that is to say, we may look at it in 
any direction parallel to that plane, and thus obtain a view, 
a 7 having the same relation to No, 6 that No. 4 has to 
No. 3. 

In other words, the heights of all visible points above the 
base line L’” L'", which will still represent the horizontal 

lane will the same as their distances above the line 

.’ L” drawn under Nos, 2 and 5. In the construction of No. 
7 all the points of No. 6 are projected in a direction perpen- 
dicular to L’” L’’, and the altitudes being transferred from 
either No. 2 or No, 5 as may be most convenient, the process 
involves no new principle, being merely a repetition of what 
has already been more than once explained. But there is a 
means of saving labor and time in the construction of the 
ellipses representing in No. 7 the upper and lower bases of 
the originally vertical cylinder, which it may be well to de- 
scribe here. No difficulty should be experienced by the 
student in constructing those in Nos, 5 and 6, nor yet in 
drawing that representing in No. 7 the outer end of the still 
horizontal cylinder, since the axes in each case appear di- 
rectly in the process of construction. This, however, is not 
the case with the bases of the other cylinder ; we may deter- 
mine those curves by points in the ordinary manner by 
means of measurements taken from Nos. 5 and 6, but it will 
be not only an easier but a more reliable proceeding to find 
the axes, which may be done as follows : 

In the first place, ascertain the positions of the points u 
and z, which originally were the centres of the circles of the 
bases, and will always be the centres of the ellipses repre- 
senting those circles, and the line uz will be the projection 
of the agis of the cylinder. Through wu draw s¢ perpendicu- 
lar to ¢ 2, making us, wt, each equal to the radius of the 
base. Then through z draw a line equal and parallel to s¢, 
and through s and ¢ draw parallels to wz: these last lines 
will be the outlines of the new projection of the cylinder, and 
st will be the major axis of the lower base. Next project / 
the lowest point from No, 6 to the base line in No. 7; then 
since the required ellipse must pass through /, we have as 
our problem: Given the major axis and one point on the 
curve, to find the minor axis. The solution of this will be 
clear from the diagram, Fig. 276; it depends on the method 
of drawing the ellipse ‘by means of points derived from cir- 
cles on the two axes, illustrated in Fig. 130. In Fig. 276, 
AB is the major axis, C the centre, P a point through which 
the ellipse is to pass. On AB describe the semicircle, and 
through P draw a perpendicular to AB, cutting the semi- 
circle in D ; draw CD and through P a parallel to A B, cut- 
ting C Din R; then CR will be the length of the semi-minor 
axis. Which will pe at once seen by comparing this dingram 
with Fig. 180—since, had C F. been given as such semi minor 
axis, it is evident that by the construction there explained, « f 
which this is merely a reversal, the point P would lie on the 


Now, this same method may be employed with reference to 
other than the top view. ‘lo employ again the illustration | 


|above made use of, we may suppose the observer to look at | third view of the two cylinders, looking at them horizontally, 


the house, not horizontally, but directing the eye in a direc- | 
tion including either upward or downward, still in the same | 
vertical plane as the perpendicular to the front wall, first | 
imagined. 

The effect will clearly be the same as though he had | 


words, if at first he was looking to the north he does so still, | 


the distances of all the points, so far as right and left are 
concerned, are unchanged, the altitudes only being affected. 

This is illustrated in connection with No, 2. This is a view | 
of No. 1, seen horizontally from the right side; now, if we} 
looked at No. 2 horizontally from its right side, we should see 
precisely what we would see if we looked at No, 1 from the 


ooking at the object as it| back instead of from the front—that is to say, a vertical | distances to the right and Jeft being determined by measure- 


cylinder, with a horizontal one projecting toward the left 
hand. But if we look at No.2 from the right side, but in 
the direction of the inclined arrow instead of horizontally, 
all visible points will appear at the same distance to the rig! t 
or left as in No. 1, but the altitudes will be different. In this 
way No. 5 is constructed, all the breadths being transferred 
from No. 1 by setting off from the new centre line F E the dis- 
tance of each point measured from the old one A B, while 
the altitudes are determined by projecting each point from 
No. 2 in a direction parallel to the arrow. A new base line, 
L’ L’, has been introduced for future use, but is not essential 
to this process. 

This view, No. 5, it will be seen, is exactly the same as | 
though it had been obtained by the process illustrated in | 
Figs. 173 and 174—that is, by copying the side view, No. 2, | 
in a new position, and then looking at it in a direction 
parallel to the original base line or horizontal plane, L 1. | 
And we may use the new base line L” L’ as though it were | 


| horizontal, or indeed make it really so by again shifting the | : 
paper in the same manner as before, which it is well to do, by drawing a new base line to represent that plane, instead 


before constructing No. 5 at all, since then the project 


os, 2and 5 we construct No. 6, which isa top view, | 


ellipse. 
From Nos. 6 and 7 we might now, if desirable, make a 


say from the right-hand side, as indicated by the arrow st the 
right of No. 6. Such a view is, however, not necessary to the 
full definition of the object ; if a working drawing were re- 
quired, we would of course not place the cylinders in such 
positions, but would select the more simple and intelligible 
t will depend upon 


ders may form a part of a combination, of which three views 


in the combination that they will be thus inclined in the 
views which best illustrate the arrangement of the whole. 
The student, therefore, will do well to draw such a view, 
although we have omitted it ; this he should find no serious 
difficulty in doing, the points being projected from No. 7 in 
a direction parallel to the base line L’” L’", and the relative 


ments from a reference line y y parallel to L'” L’", which we 
have drawn through the nearest point of No. 6—this in the 
supposed side view would be of course on the extreme left, 
and the altitude of that point would be found by ascertaining 
the point g at which yy is tangent to the ellipse of the lower 
base in No. 6, and projecting it to the corresponding ellipse 
of No. 7. 

But the direction of the arrow at the right of No. 6 need 
not be parallel to the horizontal plane on which the object is 
there supposed to rest ; or, to use again the geographical form 
of expression, we may look toward the west, but direct the 
eye upward or downward instead of horizontally, just as we 
did in reference to No, 2, when about constructing No. 3. 
And as in that case, the effect will be the same as if the — 
were to have its position changed, either the top or the 
tom being moved toward the west, while there was no motion 
of any point toward the north or south, 

This changes the relation of the object to the horizontal 
plane ; and as in drawing No. 3, we may indicate this change 


of copying the elevation, No. 7, in a new position. It is in 
this circumstance that the mode of operation to which this 


identity of the two processes in all other respects renders it un- 
necessary for us to complete the “‘ group” in each case by intro- 
ducing the third view, it being our object to point out the 
means of abbreviating as much as possible the operation of 
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good thing to make additional exercises for himself, by draw- 


| Cerebral physiology is not yet advanced enough to say how 


ing in various positions the other examples of intersecting the brain acts, or whether functions are rigidly localized, 


The new base line L’”’”’L’”’” being drawn, all the pointe of | surfaces which have been given. 


No, 7 are projected in a direction parallel to it, in the con- 
struction of No, 8. Setting up a vertical reference line y y ,— 


is, a line perpendicular to the base line,—corresponding 


to yy of No, 6, and recollecting that this is the extreme left 
of this view, just the same as though the horizontal plane had 
vo. been changed, we project g to that line, thus fixing one 


point of the ellipse of the lower* base of what once was the | 


vertical cylinder. 

It will be observed also that this ellipse is to be tangent to 
vy, and the problem may be presented in this form: Given, 
tu major axis and a tangent to the curve, to construct the 
ellipse. The solution will also appear from Fig 276; for, if 
FP be the tangent, it cuts the major axis produced at F, 
whence we draw F D tangent to the circle whose diameter is 
A B, find the point of tangency D, and draw D P perpendicu- 
lar to AB, DP cuts FP in P, and PR, parallel to AB, cuts 
DC in R, giving CR the length of the semi-minor axis 

This will not always be a practicable mode of operation, 
because it may happen that the given tangent will be so 
nearly parallel to the major axis that F will be inaccessible 
Still in many cases it can be employed, and the trouble of 
finding a point in the new curve saved, 

The best mode of proceeding, then, is to find the new po- 
sitions of « and z, and to construct the axes of the ellipses as 
exphiined in connection with Fig. 7, by drawing perpendicu- 
lars to w2 at its extremities, equal in length to the radius of 
the cylinder, which will be the major axis; from which the 
min ct axis of the lower base is to be determined as in Fig. 
276. By this means we save time, and also make the cen 
struc. ion of our new view more reliable, since we make sure 
at the very beginning that it shall endure the test spoken of 
previously, that is, that the apparent diameter of the cylinder 
shall be equal to the real diameter in any projection, however 
inclined, A similar construction may and should be adopted 
in drawing the other cylinder, which thus far was parallel to 
the horizontal plane, but will now be seen obliquely in all the 
views: we will naturally fix upon w, the intersection of the 
two axes, as one very serviceable point in locating the axis, 
and tor another we may take v, which will be the centre of 
the ellipse representing the outer base of the cylinder, 

It may be stated as a general rule, though we hope it will 
occur to our readers without the need of our stating it, that 
in ths drawing of any solid which has an axis, or centre 
line, in any projection, that axis should always be deter- 
mined and made a reference line in the process of construe- 
tion, whether it be retained or not. In finished drawings or 
pictures, for illustrative purposes only, these lines are very 
frequently omitted in inking, though in working plans they 
are invariably put in, or at least ought to be; but in the con- 
struction they are indispensable, forming a skeleton upon 
which the other parts are placed. 

By the ordinary mode of proceeding, which it is not worth 
while again to give in detail, we may construct from the two 
elevations, Nos. 7 and 8, the top view of the object in this 
position, thus completing the group, Nos, 7, 8, 9, in 
which the cylinders are shown after having been revolved 
successively about the three axes mentioned in connection 
with Fig. 185. We have not given detailed explanations of 
the steps of finding the curves of intersection, for the simple 
feason that there is nothing whatever involved in them in 
any way different from the process of finding the projections 
of the axes, the bases, or any other lines than these curves, 
which may be supposed to lie on the surfaces of the cylin- 
ders, and if the reader can go through with the operations 
involved in drawing the cylinders themselves, he will not 
find any diffleulty in drawing the intersection. 

But it is worth while to remark, that although we have 
thus shown that it is not necessary to go through the whole 
routine of this method of revolving the body as before ex- 
pluined, yet the abbreviation has not been carried to its limit. 
Supposing that the object is to obtain the last group, consist- 
ing of Nos, 7,8, 9, we may do it with the aid of only three 


other views, In order to illustrate this, we have in Fig. 277 


* showa the operation in full, drawing, however, only the axes 


of the cylinders, In the first place,it is to be noted that only 
two views, Nos, 1 and 2, are needed to define perfectly the 
object in its first position, if it be known that it consists of 
tw> intersecting cylinders, Next, the top view, No. 6, is 
needed, but it may be at once constructed from Nos. 2 and 1 
without making No. 5 at ail, and that view was not used in 
the subsequent proceedings, as the altitudes in No, 7 were or 
might have been measured from L” L” in No. 2 as well as in 
No. 5. In this series of skeleton diagrams we have intro- 
duced the successive base lines LL, L’L’, LL", 
and the reference lines y y, y’ y’, precisely as in the preceding 
drawings of the complete cylinders ; also the different views 
whieh it is necessary to use are numbered to correspond in 
both cases. The skeletons also are completely lettered, the 
same letter indicating the same point throughout, with which 
aid the student should be able to trace the operation. 

But he is advised in this as in all other cases—as he often 
has been and will be—not to rely upon an examination and a 
study of the diagram alone, but to make the construction for 
himself, and not to be satisfied until he can go through the 
whole operation with aclear understanding of the meaning of 
every line. In this skeleton construction particularly, he will 
find that he must exercise his imagination to some extent ; 
the marks as uiey appear on the paper are not intended to 
seem as though they lay merely on its surface, but should con- 
vey the idea that they stand out from it with the various de- 
grees of prominence due to the conditions of the case. And 
here the aid of a model, which may be never so rudely 
male of two bits of wood or wire, will be found of no smail 
service to those who find difficulty in realizing, from an in- 
apection of the figures, just how the lines which are repre- 
sented by the lines which are drawn really stand in space, 
Less difficulty is usually experienced in reading a drawing of 
a tangible, solid object with all its dimensions of sensible 
maagnitude, than in comprehending the relationg between the 
projections of a» mere abstract line, and the line itself, It was 
for this reason that such objects were first selected ; but in 
subsequent operations it will be found necessary to train the 
imagination to such an extent as to enable the operator, if he 
wishes to proceed intelligently, to form clear conceptions of 
the relations between abstract lines and surfaces, which may 
be represented by drawings; and no time is better than the 
present to begin such training. In problems of this kind, as 
before remarked, the determination of the axes is or should 
be the first step in the construction of each view ; it is not, of 
course, necessary to make the skeletons of all the views first, 
nor indeed would it practically be advisable in all cases, since 
the space occupied by a complete view is to be taken into 
account in arranging the series required to good advantage 
on the paper ; but practice in the sort of work illustrated in 
Fig. 277 is now in order, and will be found most beneficial. 
And the student ambitious to improve will find it also a 


WHAT IS THE MEANING OF HUMAN 
PERSONALITY ? 
By Henry J. Stack, F.G.S., See. R.M.S. 


Wuat constitutes human personality ? It is a kind of con- 
sciousness, complex in character. Memory is concerned in it, 
or we should not associate the past sufficiently with the 
present, or with the closely recent, to supply the means of 
forming the conception of continuity. 

Dugald Stewart remarked that “ we can not properly be said 
to be conscious of our existence, our knowledge of this fact 
being necessarily posterior in the order of time to the con- 
sciousness of those sensations by which it is suggested.””. The 
time oceupied in the transmission of an impression from, say 


a finger, with its sense of touch, to the sensorium, and its con- | 


version into a sensation of resistance, hardness, softness, 
smoothness, or roughness, is a minute fraction of a second. 
Nerve action, like electrical action, appears to consist in 
pulsations, and the personality of the supposed simpler crea- 


| ture with the lower personality would consist in intermittent 


productions of consciousness. But, if personality is a mat- 
ter of consciousness, and is thus distinguished from the mere 
individual or distinct existence belonging to minerals, such a 
being would be, and not be, a person, in alternations, like the 
beats of a clock. The unconscious intervals might be long 
or short; the sensation would bethe same. It is conceivable 
that beings might exist those pulsations of consciousness and 
personality varied from millionths of a second to millions of 


years. If able to think, and satisfied with Descartes’ maxim, | 


cogito ergo sum—* | think therefore | am”—one such would 
be certified of its existence through either alternating 
millionths of a second or millions of years. 

Dr. Carpenter's view of personality involves a series of 


nervous actions, each of which may be regarded as pulsations ; | 


and we have no reason to affirm that the rate of our nerve 
action, or pulsation, is the only one that can answer the pur- 
pose of producing a sense of personality bearing analogy to 
ourown. We set our clocks by the beats of seconds ; but if 
we lived on the sun, and had sight of the central sun round 


which he is supposed to move and carry his attendant worlds | 


in millions of years, we might substitute centuries for seconds 
as our time units, and perhaps could do well with nerve pul 
sations proportionably long in their intermittent intervals. 
At each beat we should be persons, in the intervals no per- 
sons; but memory and consciousness would tie together the 
periods of personality, and those of no personality could be 
known only as inferences which knowledge might enable us 


to draw. 


If personality, such as Dr. Carpenter defines it, could exist 
in all the stages of insect life—egg, grub, chrysalis, butterfly 
—the sense of continuity would be handed on through quite 
different states of existence. Inthe case of man, his healthi- 
est normal personality runs through periods in which he 
develops, or changes, within limits that are much narrower, 
and which cause him to retain one character, or nature, 
throughout. In many cases of insanity, however, the change 
of character is so great that the afflicted person may be said 
10 have become some one else. “ A man beside himself” is a 
well-known phrase, intimating the sort of dual: being that 
passion, or disease, or narcotics may make of what should be 
an orderly uniform being. 

The perceptive, the intellectual, and the moral faculties 
are all subject to modification from cerebral disturbance, or 
disease. In some cases the sufferer is conscious of his errors 
or delusions ; and a well-known physician, having the care 
of the insane informs the writer that hopes and prospects of 
cure are then much stronger than when the patient can not be 
persuaded there is any thing wrong with him. In these in 
stances there isa kind of double personality, one surveying 
the other, and knowing it to be wrong-headed. When the 
errors, or delusions, are not recognized, the personality is 
single, but different from that which existed in a sound state. 
When insane people of normally good characters fancy they 
have committed crimes, and feel horror and remorse, the char 
acter, or personality, remains the same, but is the victim of 
delusion. From this mode of speaking it must not be sup- 
posed that character and personality are regarded as the same 
thing; but what is called character consists in attributes of 
the personality, and when those attributes suffer a great 
change, the result is like a transformation of one person into 
another. ‘Thus, in a case mentioned by Forbes Winslow, on 
the authority of Dr. Brierre de Boismont, a person in high 
office, who had performed the duties of his station satisfac- 
torily, and in private life exhibited generosity and honesty, 
became mean, avaricious, licentious, and fraudulent. Similar 
disorders cause “ the brave and heroic to become as timid and 
bashful as any maiden in particular states of ill health. 
Mild, inoffensive, and humane men are driven to acts of des- 
peration and cruelty ;" and modest girls indulge in indelicate 
actions and disgusting talk. The late Forbes Winslow 
thought such outbursts of evil came from the “ innate cor- 
ruption and natural depravity of the human heart ;” but sci- 
entific men do not allow theological crotchets to serve as 
explanations for physical facts; and although no one can 


afford the slightest explanation of why and how thought and | 


emotion are connected with chemical and molecular changes in 


nervous or cerebral matter, abundant cases prove that physical | 


disturbance by diseases or wounds can produce the changes 
of character which we are now considering. Not only can 
mechanical violence change character in certain cases for 
the worse, but we find opposite instances recorded where 
there has been a beneficial result. Thus, to cite an instance 
from Forbes Winslow's unphilosophical but amusing and use- 
ful story-book, “ Obscure Diseases of the Brain and Mind ”"— 
“a child, up to the age of thirteen idiotic, giving evidence 
either of a total deficiency of intelligence or of a stunted in- 
tellect of the lowest grade and order, fell from a height upon 
his head and ~was stunned. He rallied from this state of 
unconsciousness, and was, credat Judeus ! found to be in full 
possession of his intellectual faculties. Father Mabillon is 
also said to have been cured of idiocy, at the age of twenty- 
six, by tumbling against a stone staircase and fracturing his 
skull, for which he was trepanned, and thereupon exhibited 
a“ lively imagination, an amazing memory, and a zeal for 
study unequalled.” In another instance a soldier's intellect 
was improved by a musket-ball knocking out some of his 
brains. 

Temporary disappearances of the real personality and its 
replacement by an assumed one, not only occur in cases 


of insanity, but can be induced by the action on the nervous 


system of what has been termed “ electro-biology.” Thus Dr. 
Carpenter records having seen a lady “ metamorphosed into 
the worthy clergyman on whose ministry she attended and 
with whom she was personally intimate.” 


Professor Golz has recently shown that functions which seen 
quite destroyed by excision of large portions of one hen. 
sphere, reappear after a time, if the animal subjected to the 
| process can be kept alive. A physiologist who contributes to 
| the Academy, referring to these experiments as narrated 
jin Pfliiger’s Archives, says: “A belief in the existence of 
| localized centres in the'cortical substance is incompatible 
with the fact that lesion of any part whatever of a hemi. 
sphere is followed by oné-and the same train of symptoms, and 
with the observed restoration of the particular functions over 
which those centres are supposed to preside.” May one 
who has no pretensions to be a physiologist suggest that the 
‘gray matter of the brain may have its molecules arranged in 
patterns somewhat analogous to-those of steel-filings under 
the influences of a magnet, bat that-in some way the direction 
of the forces—or vibrations—may be changed in them. The 
{ pattern will then be different; and the position of supposed 
organs altered. If this be true, the search should not be for 
| organs, but for centres of action, which in healthy brains may 
| have fixed positions. 
| Leaving this and other guesses for what they are worth, 
we must admit that personality as we know it is a result of 
| organization, and that a molecular change, or a variation in 
| the rate, or character, of those chemical actions and decom- 
| positions that are the invariable physical antecedents of 
| thought, sensation, or volition, can instantly convert one 
personality into another, in which that sense of continuity 
which links the personality of yesterday with that of to-day 
|}may be wholly or partially destroyed. Thus we may see 
| realized something like Circe’s magical transformation of 
men into beasts, or a new man created surpassing the old. 
Many will be startled at the notion of their personality 
| being intermittent, not continuous; but if it consists in a 
| series of impressions converted into consciousness, with the 
memory’s links tying them together, the sense of the con- 
| tinuity of our existence, which we all feel, must be like the 
sensation of a continuous sound produced by successive beats 
}at small intervals, or of continuous light from rapidly recur 
ring impressions. If our modes of consciousness enabled 
us to take note of infinitesimally minute time intervals, 
and of infinitesimally minute molecular changes, each 
|second would be crowded with a corresponding infinity 
of impressions, and a personality lasting a few minutes would 
| be more amply filled with incidents and recollections than a 
human life of the longest term of years. If, with our present 
limitations of power to perceive minute time intervals, we 
were able to notice the molecular changes that took place 
between one pulsation of personal consciousness and another, 
we should suppose that nature, contrary to the old adage, did 
act by jumps. Ifa being could exist with enormously slower 
pulsations of conscious existence, these jumps would seem 
enormous, and, in an extreme case of such a supposition, the 
world that existed in one period might be extinguished and 
rearranged before another came on. The whole philosophy 
of such a being would differ from ours. 
But if intermittence and change be the condition of our 
| lives, is there nothing permanent to which we can cling? 
| Physical Science has to do, in its present stage, only with 
| facts belonging to the regions of incessant change ; but man 
must from his constitution form an ideal of the continuous 
and the enduring towards which he aspires, and in which, in 
spite of doubts, he in the long run believes.— Popular Seience 
| Review. 


THE HEALTH OF MILL HANDs. 


| From the paper on ‘‘ National Health” by Dr. B. W, Rich- 
jardson, in Good Words, we are able to compare the mortality 
amongst workers in cotton, flax, and silk, with that of other 
| trades. The annual death-rate has been taken of males aged 
15 years and upwards, who were engaged in 70 occupations, 
| 100 being taken as the standard. 

“ The class of life that presents the highest vitality is the 
barrister’s, who die at the rate of 63 as compared with the 
standard ; while the class that presents the lowest vitality is 
the inn and hotel keepers, whose death-rate is 143. Workers 
in cotton, flax, and silk die at the rate of 109, while the death- 
rate among grocers is only 76, and that of drapers 108,” 

The work of the draper bears some analogy to that of the 
worker among cotton. The writer says, “‘ Let us glance, for 
example, at the facts relating # the two trades—the grocer’s 
and the draper’s trade. In the work carried out by the 
laborers in those businesses there can not be any great differ- 

| ence in the amount of work done nor in the hours of work, 
Neither can there be any marked or sufficient difference in 
respect to social advantages. The draper lives as well, ia 
sheltered as well, is or may be as well provided with recrea- 
|tive pleasures as the grocer. They both live in the same 
communities, exposed to common general influences and to 
similar anxieties in reference to business affairs. It is not 
probable, and indeed there is not the slightest reason .to 
assume, that the grocer leads, as a rule, a more temperate or 
|more perfect moral life ‘han the draper. Yet there is this 
extraordinary difference between them, that, by a mean of 
| 100 as a standard for men belonging to 70 occupations, only 
| 76 grocers die to 108 drapers, and this in males varying in 
age from 15 to 75 years. When we analyze the phenomenon 
we find that this great difference is produced at different 
| periods of life—that from 15 years up to 55 the mortality at 
every period is in excess amongst the drapers. From all these 
| facts we are driven to infer that the evil which is at work is 
| of an acute kind, influencing life in its earlier stages, and if 
| we inquire one step further we discover that the evil lies in 
| diseases affecting the organs of respiration, such as consump- 
tion and bronchial phthisis. The explanation is at hand 
| without mystery. The grocer lives in an open shop, with 
doors rarely closed from morning to night. He deals in goods 
| which give off little dust. He is rapid in his movements, 
} and keeps himself warm by exercise, without the aid of hot 
stoves and thick raiment. ‘The draper, on the other hand, 
works in a close atmosphere. His shop door is on swing 
| hinges, and is commonly blocked up with rolls of woollen or 
cotton material. His shop is literally stuffed with goods. 
| He is engaged handling goods which fill the air with fluff and 
|dust. He warms up his place with stoves, and from morning 
to night he keeps up his temperature by artificial means. 
| Under these conditions he becomes first dyspeptic, thin, pale, 
}and anemic, then consumptive or bronchial, and so he suc- 
cumbs. The source of evil here is easily traced, and is as 
jeasily removable. It belongs to the occupation as a matter 
of ignorance, not of necessity. It is a type of many similar 
errors connected with those occupations which yield the 
| highest mortalities,” 
We need not point out to our readers the necessity for good 


| sanitary arrangements in connection with every mill or manu- 


| factory, where large numbers of individuals are employed. 


Very often the temperature of spinning rooms is far in exceas 
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of that which is necessary for good spinning. A thermometer 
should be hung up in every room and the temperature kept 

ual. The hot air should be let out through a number of 
amall openings as high up in the room as possible, and the 
fresh air admitted at about two thirds of the height of the 
room, and so admitted, through finely divided openings, that 
it may get partly warmed as it comes in, and must be so 
arranved that no draught is felt. When workpeople are ex- 
posed to cold draughts they stop up the openings for “fresh 
air, and go on breathing a vitiated atmosphere, their energies 
are soon exhausted, and a large proportion are on the sick 

t. 
i The quality of the gas used is a matter of much import- 
ance, as it affects the health of the workers. Gas makers are 
too prone to neglect the quality of the gas, and so long as 


they receive no complaints about it (and sometimes when | 


they have complaints) they pay little heed to the condition of 
their “ purifier,” and will go on using cheap sulphury coals, 
go as to get large dividends, instead of a good gas coal. 

When the gas has to be used there is even then more 
necessity to attend well to ventilation, so as to get rid of 
the poisonous gases which are the products of combustion. 

Cleanliness and health are often associated, and when a 
water tap and bowl, with soap and towel, are provided, after 
cleaning, the washing of hands, etc., often prevents the spoil- 
ins of work, as well as increases the comfort of the worker. 
The hali-time children, too, have often intervals of spare 
time, and some of them would be much more fresh for work 
after a good wash, Attention to cleanliness of person is often 
an indication of cleanliness and neatness in work. 

Attention to the condition «f the water closets is a matter 
which deserves the strictest attention. The dry-earth closet 
may be successfully adopted in connecti n with every spin- 
ning mill, by using the dry dust from the seutching room. 
Nothing can answer better than this, and we are assured that 
in practice it has beea found to give perfect satisfaction to the 
medical officer of health. 

Modern mills are a great improvement on the old ones, 
both in height of rooms, the adoption of fans to take away the 
dust when grinding, and in ventilating and good sanitary 
arrangements; but often the best appliances fail through 
want of thought on the part of those w:o should see to the 
carrying out of these little details. 

Very often that which would benefit the health of all costs 
nothing, and would ensure greater regularity of attendance 
on the part of the workers. When machinery has to stand, 
and the fixed expenditure of an establishment remains the 
same, it often means great loss to the employer. 

Fortunately that which promotes both health and increased 
production is, in the end, the most profitable, and the laws of 
health should be persistently carried out by all who have the 
lives and health of others depending on them. 


THE TREATMENT OF DIPHTHERIA. 
By J. H. Now.rn, M.D., Rome, Georgia. 


I WAVE been struck with the fact that the most successful 
plans of treatment reported have been the most strictly and 
energetically stimulating and nutritive. To effect a cure, the 
blood-poison must be neutralized, or the system suppo 
until it is eliminated. I have seen death take place after the 
throat disease appeared to be cured, and no trace of it to be 
seen. 

The treatment adopted in the fatal, as well as in the milder 
cases (many of which always recover with little or no treat- 
ment), so far as I have been able to learn, has consisted in 
caustics, locally, and iron and quinine, constitutionally. This 
treatment, I believe, has never succeeded in a single malig- 
nant case, and to me it is astonishing that sensible men and 
good physicians still adhere to caustic applications, notwith- 
standing the experience of every one, as well as all late “ au- 
thorities,’”’ to establish its worthlessness, to say the least of it. 

I am fully convinced that the constitutional treatment I use 
will dissolve, break down, and cause to be removed, the false 
membrane, in all cases in which it is fully adopted and perse- 
vered in, if begun (before the blood is deteriorated) sufficiently 
early in the progress of the disease to secure its full influence 
before fatal symptoms are developed, and that it entirely 
supersedes the necessity for surgical interference. These 
statements may seem dogmatical to some, and if so, | o 
ask a fair and impartial trial of the plan, and results will 
speak for themselves. As many of the readers of the Reporter 
may not have seen my article (in the number of the 30th of 
October, 1875), I will add the equivalents of the formule then 
given: 

B. Alcohol, or any strong spirits............... 3 vj 

Spirits lav. comp., 
Spirits ammon. 3). 


Sig. From a teaspoonful to two tablespoonfuls, according 
to the age of the patient, and repeat in four, two or one hour, 
according to the grade of the disease and urgency of the 
symptoms, continuing night as well as day, till the improve- 
ment of the symptonis will permit longer intervals. 


Saturated solution of potass. chlorat.........3iv_ 
Tannic acid 


M. 


Sig. Use several times a day, by means of a mop, or as a | crystals are obtained : these are based octahedra, which I am | 


gargle, to remove from the throat the morbid deposit as it 
loosens under the dissolving influence of the use of the first 
prescription. The mop should be large, and introduced, well 


_ HYPODERMIC INJECTIONS OF CARBOLIC ACID IN 
NEURALGIAS, 


| Wer find the following remarks on the above treatment in 
| Aligemeine Medicinische Central Zeitung, No. 72, 1876, con- 
| tributed by Dr. Merten, of Neuwedell : 
| In Nos, 61 and 62, 1875, of this periodical, Dr. Schulz pub- 
| lished a few cases of neuralgia cured by the subcutaneous 
| injection of a solution of carbolic acid. I have recently had 
| the rv peoee A of treating several cases similarly, and with 
beneficial results ; a few of the most important will now be 
given. 

1. Miss B., aged nineteen years, slender, but not chlorotic, 
has been treated by me during more than a year, for manifold 


hysterical symptoms. By degrees the left eye became affected | 
with almost complete hemiopia, as well as strabismus and | 


| ptosis, so that the slit between the lids of that eye presented 
avery contracted appearance. Repeated examinations with 
the ophthalmoscope gave no results. Injections of strychnine 
in the temporal region produced temporary improvement 
sometimes, Ajfter some months severe neuralgia suddenly 
| attacked the malar branch of the facial nerve on the affected 
|side. ‘Three-fourths of a Pravaz’s syringeful of a two per 
| centum solution of carbolic acid was injected subcutaneously 
in the neighborhood of the nerve. This produced intense 
burning pain, with great redness and swelling of the integu- 

| ment at the pant of injection. 
| After the expiration of one hour there was a complete cessa- 
| tion of all pain, On the next morning | observed that the 
strabismus und ptosis had vanished entirely, and that no pain 
whatever remained ; the patient also stated that the hemiopia 
had become much less marked. I proposed a second injection 
for the latter symptom, but the patient has not yet reappeared. 
2. Mrs. S., aged thirty-three years, had a sudden rigor and 
fever, from an attack of ovaritis sinistra. I was consulted on 
the third day, and found the patient suffering with severe pain 
in the anterior portion of the left hip; ordered applications of 
ice to the ovarial region and morphine internally. Next day 
the ovary was less sensitive ; the pain had grown more severe 
in the external cutaneous nerve of the thigh, and there was 
almost unendurable pain in the region of the anus while defe- 
cating. That evening gave a hypoderm of one syringeful of 
a two per centum solution of carbolic acid in the vicinity of 
the left anterior superior spinous process of the ilium. No 
phenomena at site of injection ; good sleep; no fever; pain 
had almost vanished the following morning. A second injec- 


| 

submitting to the Academy the new process which served for 
preparing this gallium, of which the constant point of fusion 
denotes a very satisfactory purity. 

In May, 1876, I tried to determine the density of gallium 
on a sample of 6 centigrammes: I obtained 4.7 at 15° (and 
with reference to water at 15°). The mean of the densities of 
aluminium and indium being 4.8 to 5.1, the provisional spe- 
cific weight found for gallium appeared to agree tolerably 
well with a theory placing this metal between indiam and 
aluminium. However, the calculations established by M. 
Mendeleef for a hypothetic body, which seems to correspond 
to gallium (at least according to many of its properties), 
would lead to the number 5.9. 

Gallium crystallized under water decrepitates sometimes 
when heated. Perhaps my first metal contained interstices 
filled with air or water. Iam ignorant if this cause of error 
| is combined with others so as to falsify my first determination. 
| However this may be, I avoided it subsequently by heating 
|the metal strongly and solidifying in a dry atmosphere. 
}then obtained higher densities, varying from 5.5 to 6.2, 
although the weight of the trial samples did not exceed a 
lew centigrammes. 

I finally operated with 58 centigrammes of gallium derived 


from the union of six samples mentioned above. Density at 
+ 23° (and referred to water at + 23°)— 
First experiment........... ..-. 5.900 
Second experiment............. 5.970 
5.935 


The same gallium was afterwards maintained for half an 
hour between 60° and 70° in nitric acid diluted with its own 
volume of water, washed, very strongly heated, and finally 
solidified in dry air. 

Density at + 24.45° (and with respect to water at + 24.45%) 
= 5.956. There is no occasion to insist, I think, on the 
|extreme importance which attaches to the confirmation of the 
| theoretic views of M.-Mendeleef concerning the density of the 
new element.—Comptes Rendus. 


OZONE. 

| Ly the Comptes Rendus De Carvalho describes an appara- 
| tus for ozonizing the unhealthy air of dwelling-rooms ; such 
air is to be passed, by means of an aspirator, through a tube, 
in which the silent discharge of a Ruhmkorff's coil takes 


rted | 


tion in the same region was succeeded by a lasting discontin- | Place; and the author is of opinion that air subjected to 
uance of all the pains, including those in the ovary, the hip | this treatment will be freed from the organic matter suspend- 
and the anus. }ed therein and its harmful characters destroyed. To his 
3. Matilda K., aged twenty-four years, washed clothes in a | paper are appended some remarks by P, Thenard, who says 
creek for hours, while her menses were on; the same night | he considers it is high time (i serait grandement temps) that 
severe pains appeared in her back, and in the posterior por-|"0t only the public, but learned men, should be made 
tion of her left leg, so that she could neither sleep nor leave | acquainted with the erroneous nature of the views generally 
her bed. Alcoholic liniments were applied for two days, with | held respecting the action of ozone on organisms. So far 
increase of pain and continuance of sleeplessness ; | then saw | from having a beneficent effect, ozone is one of the most 
the patient aud diagnosed suppression of the menstrual flow | energetic poisons known ; and the grave accidents which have 
and sciatica in the left limb. One syringeful of a +3, solution | happened in his own laboratory do not leave the slightest 
of carbolic acid was injected subcutaneously over the gluteus | 700m for doubt about-the matter. While leaving the physio- 
maximus muscle, in a line with the point of emergence of the | logical aspects of the question to M. Arnould Thenard, who 
great sciatic nerve from the pelvis. The patient resided in | has a work on the — in preparation, he confines himself 
the country and was not seen again for several months, when | to stating that under the influence of ozone, even when very 
she stated that two hours after the injection pain ceased in | largely diluted, the blood corpuscles rapidly cohere, and even 
her leg and she went comfortably to sleep ; next day she was | Change their form, the pulse Leats more slowly and in so very 
able to leave her bed and go about her work. At the proper | marked a degreeahat in the case of a guinea-pig where the 
‘time her menstrual flow reappeared. | beats were nominally 148 per minute they fell to one thirtieth 
| 4. Mr. L., aged tuirty-eight years, slept all night near an |#fter the exposure of the animal for a quarter of an hour. 
open window, and had pain in the integument of the right | In the present day, when medicine possesses in a knowledge of 
side of his neck on the following morning. He applied the | temperatures so excellent an indication of the stage of a dis- 
cold-water bandage of Priessnitz, which increased his malady. | ¢a8e, it is possible, he considers, that an agent may be found 
| On examination it was found that all the movements of the | in ozone for controlling them when too high ; to introduce, 
cervical muscles were possible without pain. A hypoderm of | however, without further consideration ozone into our rooms 


| one Pravaz’s syrinzeful of the +35 solution of carbolic acid 
| produced a cure. 
| Of these cases, the first will probably excite most interest, 
| because it not only illustrates the anesthetic action of carbolic 
acid, but shows that it restored the lost tonicity of the mus- 
| cles involved through a stimulating action upon the nerves 
| supplying them, a phenomenon which might well demand of 
| us that carbolic-acid injections should be given a trial in other 
| motory disturbances.— Med. and Surg. Reporter. 
| 

TRANCHINA’S METHOD OF EMBALMING. 

Tue Lancet describes this as follows :—Eight decigrammes 
| of arsenious acid, combined with a little cinnabar, are dis- 
| solved in nine kilogrammes of spirits of wine, and injected, 

secundum artem, into the carotid artery. For more than two 
months the body remains fresh, inodorous, inflexible, and 
(thanks to the cinnabar) of its natural color. ‘Thereafter desic- 


| cation commences, and it indurates so as to last for any time. | 


| Modifications by Gannal and others have improved upon Tran- 

china’s method. 

PHYSICAL PROPERTIES OF GALLIUM. 
By M. Lecog DE BorsBauDRAN, 


I HAVE recently prepared rather more than half a grm. of 
pure gallium. Ir the liquid state this metal is of a beautiful 
| silver-white, but on crystallizing it takes a very decided blu- 
| ish tint, and its lustre notably diminishes. On properly 
| effecting the solidification of superfused gallium isolated 


| engaged in measuring. 
| Ona first trial (April, 1876) the point of fusion was found 
| between 29° and 30°, or near + 29°5°. I have just examined 


with the fallacious notion of thereby destroying bad air is 
highly dangerous. While the most powerful poisons, when 
rightly administered, constitute some of our best remedies, 
we must first have learnt how to apply them lest we fall into 
error as regards the right time for application and the 
| strength of the dose. Thenard then asks the question: Are 
we sure that there is ozone in the air? Its presence in our 
, atmosphere is determined by the change in the depth of color 
|of prepared paper. Do we know that there are no other sub- 
stances in air which can affect the paper in the same way ¥ 
By passing a current of air through a gas-blast Wittmann ob- 
tained air which acted on the prepared paper as ozonized air 
does ; while, however, this air disinfected putrid water with- 
out rendering it acid, ozone, so it is stated, did not disinfect 
it, but turned it acid. Moreover, it is known that ozone can 
not exist above 200°, and yet the air modified by Wittmann’s 
method had been exposed to the temperature at which glass 
softens. Although he is not prepared to deny the possible 
presence of ozone in the atmosphere, he holds it rash to re- 
gard as proved what is still vague end uncertain, and, maybe, 
|dangerous. Since the publication of Thenard’s paper in 
| January last this important question has not been solved, and 
| in the presidential address which Dr. Andrews delivered be- 
| fore the British Association last month he states; “ the 
| chemist can furnish a simple test of this(unhealthy) state of 
| the atmosphere in the absence of ozone, the active form of 
| oxygen, from the air of our large towns.” —Academy. 

| = 
ACTION OF LACTIC ACID ON THE BONES. 


Ir has been repeatedly asserted that lactic acid is capable 
of withdrawing the earthy salts from bone-tissue during life ; 
|and theoretical views concerning the pathology of such dis- 
| eases as rickets and malacosteon, in which this skeleton un- 


saturated with the mixture, between the tonsils to the puste-| six samples of gallium successively electrolyzed from one end | dergoes partial softening, have been based on this supposed 


rior wall of the pharynx, and gently rotated. 

In No. 10 of your present volume (Sept. 2d), I saw also 
another, to me, very interesting and important statement, 
from the Edinburgh Medical Journal, as presented by Dr. 
W. Yeats, namely, that “ I [he] am inclined to believe with Sir 
William Jenner, Dr. George Johnson, Dr. Semple, and others, 
that membranous croup and laryngeal diphtheria are identi- 
cal.” This has long been my opinion. During an experience 
reaching from 1842 to the present time, I have never seen a 
case of membranous croup which was not, in my judgment, 
diphtheritic ; so that I have been forced, from actual personal 
observation, to the conclusion reached by the above distin- 
guished members of our profession, notwithstanding the state- 
ments of “ authorities’ to the contrary. Besides, 1 am wholly 
unable to conceive of any reason, whether anatomical, physio- 
logical, or pathological, why the mucous membrane of the 
larynx and trachea should, under the ordinary circumstances 
of inflammatory action, throw out a false membrane, when no 
other portion of that extensive, widespread membrane in the 
economy shows any such tendency under any other than 
strictly diphtheritic states of the blood. Verily, the old doc- 
trines upon this subject seem to me ridiculously absurd.— 
Medical and Surgical 


| the same solution. The foreign metals supposed to be pres- 
}ent ought to distribute themselves unequally among the dif- 


ferent fractions collected : 
Points of Fusion. 

Gallium, No, 1..... + 30.14 

30.16 

The sample No. 4 was afterwards placed for two hours in 


| boiling water, and the innumerable globules formed were 
| united by compression, The point of fusion had not varied. 
| The metal was therefore very free from potassium. 


}samples of gallium having been mixed, a fragment was, 
| taken (weighing 24 centigrammes), which was kept for half 
an hour in nitric acid diluted with its own volume of water 
| at a temperature of 60° to 70°. 
tion of a milligramme. 
_ for the metal melted very 


| very slowly at + 30.06°. 


The loss only reached a frac- 
The point of fusion remained fixed, 
slowly at + 30.16°, and crystallized 
I shall shortly have the honor of 


The six | 


|fact. Heiss has succeeded, by means of one very complete 
;experiment, in proving that the assertion in question 
|1s incorrect (Zeitachrift fiir Biologie). A dog was kept 
for 308 days upon a diet of known composition, consisting of 
flesh, lard, and distilled water; during the whole of this time 
an average dose of 7.4 grammes of lactic acid was adminis- 
tered daily. When the experiment was at an end, the bones 
were found to be quite normal, both jn structure and chemi- 
cal composition ; moreover, the normal proportion between 
the amount of earthy salts in the food and that contained in 
the urinary and intestinal excreta was maintained through- 
/out. Doubtful traces of the acid were occasionally detected 
in the urine; but by far the greater part of it appears to have 
undergone oxidation in the system, and to have been got rid 
of as carbonic acid and water. 


ALONG the Virgin River, in Nevada, are some of the most 
| remarkable salt formations in the world. They are moun- 
| tains of crystal salt, extending for more than thirty miles. 
The salt lies under a shallow covering of earth, and is raised 
by blasting. Most of it is perfectly pure, and is so clear that 
fine letters can be read through pieces of it a foot in thick- 
| ness, 
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DIRECT MANUFACTURE OF ZINC WHITE. 

THE many advantages possessed by zinc white as a pigment 
as comm with white lead, have frequently been noticed in 
the Mining Journal, and a process is now being introduced 
whieh will so far cheapen the process of manufacture as to 
facilitate ita more extensive adoption. The principle of the 
‘uproved process invented by M. Pierre Thomas, of Madragne 
de Montredon, France, is the direct transformation of the zinc 
contained in the matters to be treated into oxide of pure zine 
capable of being employed as zinc white. The improved pro- 
cess consists in dissolving the zine of any zine-producing mat- 
ter, whatever ore, alloy, or other, in chlorhydric acid, in pre 
cipitating it in the state of hydrate by its equivalent of lime, 
and in calcinating at red heat the oxide obtained. With pare 
zine, pure acid, and pure lime a white is thus obtained which 
admits of comparison in every respect with the zine white of 
manufacturers. 

According to the primary matters used there are certain pre 
cautions to be taken for obtaining the dissolution of chloride 
of zine entirely free from forcign metals or hurtful substances 
The first precaution, whie!: concerns the chlorhydrie acid, is 
only to use acid gathered in the eighth vessel, at least of the 
condensing batteries, to wet acid free from sulphuric acid. It 
is impossible thus to choose the acid ; it will be found neces 
sary, in order to obtain a favorable result, to purify it with a 
little chloride of barytes. The sulphate of lime which forms 
during the operation is very difficult to remove by washing, 
and the quality of the white is rendered inferior. The object 
of the second precaution, which concerns the matters to be 
treated, is to eliminate from the solution all the foreign metals, 
the oxides of which would color the product. It consists in 
leaving the solution while hot in contact for some time with 
metallic zinc, which precipitates all foreign metals, even iron, 
except manganese, the separation of which can only be effected 
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ing economically the blende lead ores by extracting all the 
zine they contain, and leaving for residue the lead ore free 
{rom zine and retaining all the precious metals. 
sary for this last purpose to use acid very strong and suitable 
to operate the precipitation of the metals dissolved other than 
zinc, even in the operating vessel. 3, The economical treat- 
ment of the argentiferous masses resulting from the unsilver- 
ing of the lead by the zine. 

To succeed in completely attacking the argentiferous masses 
so as to separate the zine from the lead and the silver, it is 
necessary previously to burn them, because the lead and zine 


alloy, however fine a powder it may be when mixed, remains | 


unattackable by chlorhydric acid, even concentrated. The 
burning of the argentiferous masses can be performed either 
in a cast-iron boiler or on a flat plate, and i. order to have no 
loss of zine ought to be done at a very moderate heat ; dark 
red is quite sufficient. The masses once burnt present the ap- 
pearance of an extremely fine grayish powder, from which 
the diluted chlorhydric acid separates absolutely all the zine. 
A useful precaution to take, when the mass is once completely 
attacked, consists in over-saturating the liquor, as has been 
before stated, with metallic zine even in presence of the de- 
posit of lead. The chloride of zine which may have formed 
in the deposit is thus reduced, and the little lead and silver 
which may have remained in dissolution is precipitated on the 
deposit itself by the help of the acid chloride of zine. The 
deposit when washed can be treated directly My the refining 
furnace ; it is, however, more suitable to re-melt it previously. 
A white, No. 1, without loss of zine, is obtained from the 
solution thus over-saturated, cleared, and treated with lime. — 
Mining Journal 


It is neces- | 


| Of the materials mentioned the proportions which he pre. 
| fers to employ vary under different circumstances, With 
silicious sand and coal he proceeds thus: ‘To a quantity of the 
uncalcined arsenical by-product containing four parts of lime 
(as found by previous analysis) he adds five parts of fine silicioug 
|sand, mixes the same intimately, and afterwards adds two 
parts of small coal ; or if the arsenical by-product has been 
previously calcined he mixes together about ten parts of the 
| arseriate of lime, six parts of fine silicious sand, and six parts 
of small coal. With arsenical pyrites mixed with quartz or 
sand he thus varies the process. Asarsenical pyrites is always 
found in nature associated with more or less quartz, he selects 
such ore of inferior quality as contains about two thirds of its 
weight of quartz, and one third of mispickle, corresponding to 
about 15 per cent of metallic arsenic. Such ore is crushed 
and reduced to a state of fine powder, and he mixes ten paris 
thereof with a quantity of the uncalcined arsenical by-product 
which is found by analysis to contain three parts of lime; or 
he mixes ten parts of such ore with six parts of the calcined 
arseniate of lime. The heating of these several mixtures may 
be effected either in a close furnace or in an open reverberg- 
tory furnace. When the latter kind of furnace is employed 
it should be constructed with returning flues under the work. 
ing bed, and openings should be made in the end of the fur. 
nace for the admission of air, so that the arsenic may become 
oxidized and pass into the condensing chamber as arsenious 
acid. 
lor the purpose of heating the mixture of the uncalcined 
arsenical by-product with sand Mr. Parnell prefers to employ 
a revolving cylinder similar to Oxland and Hocking’s revoly- 
ing calciner for ores and minerals, the same being slightly 
inclined with a fireplace at one end. The raw mixture is al- 
lowed to enter continuously in a dry state into the cylinderat 
the end farthest from the fire, and the silicate of lime to flow 
out in a pulverulent state from the end next the fire. If the 
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by adding to the solution a certain quantity of an ammoniacal 
salt which retains it in dissolution. 

The precipitation of the positive metals by zine is well 
known, but the case is not the same with the precipitation of 
iron; at least this reaction is not mentioned by any of the best 
authors, ‘Thus, by a sufliciently prolonged digestion at a 
temperature of from 80° to 100° (about 170° to 212% Fahrenheit) 
with zinc in plates or granulated, all the iron of one dissolu- 
tion, even were it at the minimum of oxidation, is precipitated 
to the state of hydrate of sesquioxide. For the elimination 
of iron the reaction indicated in chemistry may be used—pass 
the iron at the maximum through chlorine and saturate 
the dissolution while hot with carbonate of lime, or carbonate 
or oxide of zinc. The third precaution, which is important 
for the beauty of the product and for the facility of the wash- 
ings, consists in precipitating while hot, and in letting the 
precipitate of oxide of zine boil for a few moments, The 
white thus obtained is much denser, is washed better, and 
the layer of the white of zine wien applied is more perfect. 

When once the oxide of zine has been precipitated and 
washed long enough for the water of the washing no longer 
s nsibly to contain either lime or chloride of calcium, it is 
dried and calcined a cherry-red color ; it can then be sent to 
market. When very impure primary matters have to be 
treated, if it is not desired to refine the white, grays more or 
leas dark may be obtained, w: icli are naturally of less value, 
although at the same time constituting commercial products 
corresponding to the whites No. 3, to the zine grays and the 
stone yrays of the manufacturers. . 

‘The principal applications of the vrocess to which special 
claim is laid by the side of the general method are—l. The 
manufacture of the zine white by means of metallic zinc, waste 
zine, or alloys attackable by acids. 2. The direct treatment 
of the ores, calamines, or blendes, for making zine white or 
gray. The roasted blendes easily yield all their zinc to diluted 
chiorhydric acid, This appljcation especially allows of treat- | 


AND EXECUTED BY M. SEGUIN IN PARIS.—From the “Workshop.” 


MANUFACTURE OF ARSENIC. 

In the preparation of coloring materials by the action of 
arsenic acid on aniline or other similar substances, the by- 
product obtained consists of arsenious acid and lime, and it 
also contains carbonaceous matters derived from the aniline 
or other similar substances, and Mr. E. A. Parnell, of Swansea, 
has devised an improved method of extracting the arsenic. 
When the arsenical by-product is calcined at a moderate heat, 
a portion of its arsenic, amounting to about one third of the 
total quantity pres nt, is disengaged and volatilized as metal- 
lie arsenic, The remainder of the arsenic is contained in the 


residue in the state of arseniate of lime, from which heat alone | 


is insufficient for the elimination of the arsenic. Under Mr. 
Parnell’s invention the decomposition of the arsenical lime 
compound is effected by the addition of a silicious material in 
conjunction with a carbonaceous or other deoxidizing material. 
Ata moderate red heat the lime then unites with silica, thereby 
producing silicate of lime, and the arsenic is disengaged in 
the metallic state, and capable of being condensed and col- 
lected in the usual way in a condenser or long flue. The 
presence of a deoxidizing agent in conjunction with silica is 
essential to effect a rapid decomposition of the arsenical lime 
compound, The process may be conducted successfully in a 
variety of ways ; for example, tle arsenical by-product may 
be mixed in a direct manner without previous calcination with 
the silicious material, or it may be first calcined, and result- 
ing arseniate of lime mixed with silica and a deoxidizing sub- 
stance. In the raw or uncalcined state the said by-product 
often contains sufficient carbonaceous matter to render the 
further addition of reducing material unnecessary. He does 
not confine himself to the use of carbonaceous material as a 
reducing agent, as arsenical pyrites or mundic may likewise 
be employed with good results. The arsenic contained therein, 
as well as that in the lime compound, is disengaged, and a 
hares of silicate of lime and silicate of oxide of iron remains 


| raw materials have been well mixed it is not necessary that 
the heat be raised so high as to cause incipient fusion of the 
silicate of lime. The most convenient source of heat, whether 
the furnace be a reverberatory furnace ora revolving cylinder, 
is a gas producer similar to that employed in connection with 
the Siemens regenerative furnace. By means of the gas pro 
ducer sufficient heat is obtained without exposing the mixture 
to excess of air. In order to oxidize the volatilized metallic 
arsenic and obtain arsenious acid, air is admitted through 
openings in the condensing chamber when it adjoins the re- 
volving cylinder. 

Another method, which Mr. Parnell also employs for con- 
ducting his process is as follows: Having calcined the said 
arsenical by-product he mixes the resulting arseniate of lime 
with moist clay, sand, and small coal, and forms the mixture 
into balls or pellets, which when dry he calcines in an ordi- 
nary kiln, heated by a subjacent reducing fire. For this mode 
of conducting the process he employs the following mixture : 
Calcined arseniate of lime, four parts ; dry sand, two paris; 
small coal, one part ; and moist clay sufficient to contain, if 
dry, one part. When his object is to obtain metallic arseni¢ 
from either of the mixtures described, he carefully avoids the 
admission of an excess of air, not only in the furnace but also 
in the condensing chamber. When his object is to obtain 
arsenious acid he allows air for the combustion of the arseni¢ 

| to be sucked in at the entrance into the condenser or under the 
| bed of the reverberatory furnace. He does not confine or Te 
| strict himself to the precise methods and proportions mea- 
tioned, inasmuch as the same may in some instances be vari 
without departing from, or interfering with, the principles 
upon which the invention is based, but what he considers 
novel and original, and, therefore, claims as his invention, # 
the use conjointly of a silicious material and a deoxidizing 
agent, for the purpose of extracting arsenic and arsenious 
from the arsenical by-product, either with or without previous 
\ calcination of the latter. 
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